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ABSTRACT

AN EMPIRICAL EXAMINATION OF THE
OUTCOMES OF FISCAL DECENTRALIZATION

by
ROBERT MARTIN MCNAB

FEBRUARY 2001

Committee Chair: Dr. Jorge Martinez-V azquez, Professor

Magjor Department:  Department of Economics

This dissartation develops atheoretical mode of fiscal decentralization that explicitly
incorporates the hypothesized outcomes of fiscd decentrdization within amodd of economic growth,
an empiricd analyds of the hypothesized effects of fisca decentrdization and the long-run influence of
fisca decentrdization on growth in per capitaincome; and whether tradeoffs exists among the direct
and indirect effects of fisca decentrdization on per capitaincome growth over time. We develop a
neoclassica theoretica modd of economic growth that provides support for the contention that fiscal
decentrdization influences the steady-state growth rate and the convergence path to the steady-state

growth rate through its influence on economic efficiency, interjurisdictiona disparitiesin the distribution



of public resources across subnationd jurisdictions, macroeconomic stability, and democratic
governance. The theoreticd moded aso provides judtification for the argument in the fiscd
decentralization literature that fiscal decentrdization directly influences economic growth. Findly, the
theoretical model provides aframework to investigate the potentid tradeoffs among the outcomes of
fiscal decentralization.

We then develop an unbalanced pand data modd of fisca decentrdization that spans over
twenty years and over fifty countries. Using atwo-way fixed effects error components estimator, we
empiricaly investigate the influence of fiscd decentrdization on infant mortdity, inflation, interpersond
income disparities, democratic governance, public and private investment, and economic growth. We
find thet fiscd decentrdization increases the rate of public investment and lowers the rate of inflation for
the countries in the pand data sample. We do find limited support for the developed countriesin the
sample that fiscal decentrdization has a direct and negative influence on economic growth while & the
same time lowering the rate of infant mortdity. While we find limited support for the argument that
tradeoffs exist among the outcomes of fiscd decentrdization for the sub-sample of developed countries,
we fall to find any support for this propostion for the developing and trandtiona countriesin the

sample.



CHAPTER ONE

INTRODUCTION

Thess

This dissertation develops a theoretical modd of fiscal decentrdization that incorporates the
hypothesized direct and indirect effects of fisca decentrdization on growth in per cgpitaincome; an
empirica andyss of the hypothesized effects of fisca decentraization and the aggregate long-run
influence of fiscal decentrdization on growth in per capitaincome; and whether tradeoffs exists among
the direct and indirect effects of fiscal decentrdization on per capitaincome growth over time. In this
dissertation, we will develop, for thefirgt timein the literature, a theoretical mode of fiscal
decentrdization that explicitly incorporates the more conventiond effects of decentrdization on
economic efficiency, interjurisdictiona equdity in the distribution of public resources, macroeconomic
gability, and democratic governance, within the model of decentrdization and growth in per capita
income. We will dso empiricaly determine whether these hypothesized indirect and direct effects of
fiscd decentrdization sgnificantly influence per capitaincome growth and the Sgn, sgnificance, and
magnitude of the long-term aggregate impact of fisca decentralization on growth in per cgpitaincome.
Findly, we will investigate the potentia tradeoffs among the hypothesized outcomes of fisca

decentralization and discuss the policy implications of these estimates.



We bdlieve that this course of research istimely given our current understanding of the
determinants and outcomes of fiscal decentrdization. There gppears to be wide consensusin the
literature that the level of fiscd decentrdization is associated with the level of economic development,
which istypicaly measured by per capita Gross Domestic Product, and a host of socio-economic
factors, to include country sze, ethnic heterogeneity, colonid history, and so on. Where consensus
does not exist iswith regards to the outcomes of fiscal decentrdization. One point of contention is
whether the assumptions underlying fiscd decentrdization are gpplicable in developing and trangitiond
countries. A second issue is whether decentralization exacerbates existing inequdities in the digtribution
of public resources across subnationd jurisdictions. Disagreement aso exists whether decentralization
presents a Sgnificant obstacle to achieving macroeconomic sability in developing and trangtiond
countries. Findly, while adirect relaionship has been hypothesized between fisca decentralization and
growth in per cagpitaincome, there is no conclusive empirica evidence on the existence of such a
relaionship. Given the gpparent consensus about the determinants, but not the outcomes of fiscal
decentrdization, we believe that the proposed course of research of quantifying the outcomes and

potentia tradeoffs among the outcomes of fisca decentraization is Sgnificant and timely.

Motivation
Out of the 75 developing or trangtional economies with populations greater than five million, dl
but 12 clam to have embarked on some type of decentralization initiative involving the transfer of
power to locd governments (Dillinger, 1994). Fisca decentrdization, or the transfer of fisca authority

from national to subnational governments, has come to be seen by its proponents as a tool for



increasing the efficiency of public expenditures, enhancing macroeconomic stability, reducing corruption
and strengthening democratic ingtitutions, and promoting economic development. While the possbility
for these gains exigt, others have pointed out that fiscal decentraization may exacerbate existing
disparitiesin the digtribution of public resources across subnationd governments, enhance opportunities
for corruption, decrease macroeconomic stability, and retard economic development. Whether these
effects exist and what is the magnitude and direction of these effects has yet to be determined.

While the topic of fiscal decentralization has spurred alarge and growing literature, curioudy,
the effects of fiscd decentrdization remain to be quantified with any degree of certainty. The more
recent literature has mainly focused on the direct relaionship between fiscal decentrdization and
economic growth (typicaly measured as the growth in per capita Gross Domestic Product over time),
leaving the more conventiond, and better understood effects of fiscal decentrdization on economic
efficiency, interjurisdictiond disparitiesin the digtribution of public resources, macroeconomic gahility,
and democratic governance, for the most part, unaddressed.> More importantly, the failure to address
the more conventiona outcomes of decentralization has meant that the potentia tradeoffs between these
outcomes remain to be quantified. Without this information, policymakers can not know, for example,
if increases (decreases) in fiscal decentralization will induce increased economic efficiency in the
provison of public services a a cost of increased disparities in the digtribution of subnationa public

resources and decreased macroeconomic stability.

1 \We use the terms “economic growth” and “ per capita GDP growth” interchangeably throughout this
dissertation.



The objective of this chapter isto briefly examine the need for atheoreticd and empirica
andysis of the outcomes of fiscal decentralization and to present an overview of this dissertation. The
third section presents a brief discusson of the need for atheoretical andysis of fiscal decentrdization
that includes the direct and indirect effects of fiscd decentrdization on economic growth without placing
undue restrictions on the preferences of agents. In the fourth section, we provide a brief overview of
the need for an improved empirical andys's of the outcomes of fisca decentraization, to include an
examination of the potentid tradeoffs between the outcomes of fiscal decentrdization. We conclude

the chapter with areview of the structure of this dissertation.

The Need for Theoreticd Andysis
Only recently have the theoretical modd s of fiscal decentrdization included a direct linkage
between fiscal decentralization and economic growth.? Using a representative agent modeling
gpproach, these studies have produced insight into the hypothesized relationship between fiscdl
decentrdization and economic growth and should be consdered a vauable contribution to the
literature.> More importantly, these models have illustrated that there is an optimal level of fiscal
decentrdization for economic growth, replacing the implicit assumption of previous sudies of a

monotonic relationship between fiscd decentralization and economic growth.

2 Oates (1993) hypothesized that the static proposition that fiscal decentralization is efficiency enhancing
has a corresponding proposition in the dynamic setting of economic growth.

3 See Davoodi and Zou (1998) and Zhang and Zou (1998) for examples of this approach.
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While the more recent theoretical studies of fisca decentraization have addressed the issue of
the hypothesized relationship between fiscal decentrdization and economic growth, the assumptions
made by these studies cast doubt on the results. The primary theoreticd justification for fiscal
decentrdization rests upon the assumption that agentsin the economy have heterogenous preferences
and that the central government is unable or unwilling to tailor its tax-expenditure package to more
closdy match the preferences of agentsin the economy. Under such an assumption, the
decentraization of tax and expenditure authority to subnationd governments, who, due to their
proximity to their agents can more effectively detect and act upon heterogenous preferences, can lead
to gainsin dlocative efficiency. The representative agent gpproach assumes that the preferences of the
representative agent coincide with the aggregated preferences of dl the agentsin the economy, a strong
assumption that undermines the gains from dlocative efficiency resulting from fisca decentrdization.
Even if the representative agent’ s preferences are reflective of the preferences of the population, thereis
no guarantee that the representative agent’ s preferences will continue to coincide with the aggregate
preferences of the populaion after achange in decentraization policy.®

Setting aside the issue of the use of a representative agent modd to examine the influence of
fiscd decentraization, the theoreticad models examining the influence of fiscal decentrdization on
economic growth have mostly focused on the direct relationship between fisca decentralization on

economic growth, even though the more conventiond effects of fisca decentrdization (economic

4 A representative agent model explicitly assumes that preferences are homogenous and thus

fundamentally ignores the allocative efficiency rationale for fiscal decentralization. The use of a representative agent
model also ignores the democratic governance issues associated with fiscal decentralization.

5 See Chapter Two of this dissertation and Kirman (1992) for a further discussion of thisissue.

5



efficiency, subnationd fiscal disparities, macroeconomic stability, and democratic governance) may adso
influence economic growth. Failing to include these potentid effects in the theoretical modd may
overdate (or understate) the direct contribution of fisca decentralization to economic growth and result
in omitted variable bias in the empirica estimates. More importantly, the failure to include the indirect
effects of fisca decentraization has meant that the tradeoffs between these indirect effects and
economic growth have yet to be determined, an important issue for policymakers who must baance
economic growth with macroeconomic stability, the equitable distribution of public resources, and other

policy objectives.

The Need for Empiricd Andyss

While there has been amyriad of policy discussons on the implementation and influence of
fiscd decentrdization, in contrast, empirica studies quantifying the hypothesized direct and indirect
effects of fisca decentradization are rdatively scarce. To date, there has been no empirical examination
of the influence of fiscd decentrdization on economic efficiency and limited andyss of the impact of
fisca decentrdization on horizonta fiscd diparities, macroeconomic stability, and democratic
governance. Measurement problems aside, the lack of empirical research is surprising given that
economic efficiency is the centrd argument for fiscal decentralization and the negative impact of fisca
decentraization on subnationa fiscad equdity and macroeconomic tability are the centra arguments

agang fiscd decentrdization.



The primary focus of the empirical work to date has been on the direct relationship between
fiscal decentralization and economic output.® Initially, most empirical studies focused on the influence of
the leve of economic development on the leve of fisca decentrdization, with the results suggesting that
fiscd decentrdization is a superior good. More recently, the literature has focused on the reverse
question, that is, how doesthe leve of fiscd decentralization influence economic growth? Here, the
results are inconclusive, with some sudies finding a positive relationship, others a negetive relaionship,
and some no relationship at al. Curioudy, none of these studies examined whether fisca
decentraization and economic growth are smultaneoudy determined, even though the two bodies of
empiricd literature suggest that the level of development influences the leve of fisca decentrdization,
and the leve of fiscal decentralization influences the rate of economic growth.

We must note that many of the resultsin the literature may suffer from omitted varigble bias,
serid correation, and other econometric problems. The earlier studies of the influence of fisca
decentrdization rely on cross-sectiona data, even though fisca decentralization is a diffuse process
whose impact may be spread over time. More recently, even though investment and the externa sector
have been shown to significantly and robustly influence economic growth, they have been rardly
included in the andysis of fiscd decentrdization on economic growth. Findly, the question of
endogeneity has not been adequately addressed in the literature, which if present, may suggest why the

results on the influence of fiscd decentraization on economic growth are inconclusive a thistime. What

6 See Kee (1977), Pommerehne (1977), Bahl and Nath (1986), Wasylenko (1987), Oates (1972, 1993), Davoodi
and Zou (1998), Woller and Phillips (1998), Zhang and Zou (1998), and Lin and Liu (2000).

7



is needed is an empirica andysis of the direct and indirect impacts of fiscal decentrdization on

economic growth that employs panel data and address the econometric issues discussed in this section.

Overview of the Work

The unfinished agendain the theory and practice of fisca decentrdization isto provide
understanding for how fisca decentrdization may influence its more conventiond outcomes of economic
efficiency, interjurisdictiona equdity in the distribution of resources, macroeconomic stability, and
democratic governance, and how these outcomes may be associated with economic growth.
Understanding these processes, and quantifying the tradeoffs associated with them, will help produce
more informed policies for fisca decentrdization in developing and trangtiona economies. For the
most part, the debate over fiscd decentrdization in developing and trangtional economies has focused
on theory, case studies, and evidence from individua country studies of devel oped economies. While
these gpproaches are not wrong and in many ways have been fruitful, they have not been sufficient to
answer the difficult questions of how fisca decentralization should proceed and what are the risks
associated with fiscal decentralization.

In many countries, decentrdization has now reached the implementation stage where atention
must turn to specific changesin indtitutiona structure that best support subnationa governmentsin
performing new roles. This demands information, not just on the process of decentralization in a
particular country, but on outcomes, S0 that authorities can make mid-course corrections in their
decentrdization srategies (Peterson, 1996). Understanding the direct and indirect influences of fisca

decentraization on economic growth and the potentia tradeoffs among these outcomesis necessary to



adequatdly gauge the influence of fiscal decentrdization on economic growth. Empirica evidence on the
tradeoffs of decentrdization is ultimately crucia for providing sound advice to developing and
trangtional economies that desire to embark on the course of fiscal decentralization.

As noted previoudy in this chapter, this dissertation has three objectives: Firg, to provide an
theoretica framework for examining the direct and indirect influences of fiscal decentrdization on
economic growth; second to develop an empirica methodology to quantify the effects of fisca
decentrdization on economic efficiency, interjurisdictiona equdity in the digtribution of public resources,
macroeconomic stability, and economic growth; and third, to quantify the potentid tradeoffs among
these outcomes of fiscal decentralization. The first objective seeks to address the absence in the
literature of atheoreticd mode of fiscal decentralization that incorporates the direct and indirect effects
of decentrdization without imposing undue restrictions on the preferences of agents. The second
objective endeavors to determine whether a Satisticaly robust reationship exists between fiscal
decentrdization and economic efficiency, interjurisdictiond equality in the digtribution of public
resources, macroeconomic stability, and democratic governance, and how through these variables,
fiscal decentrdization may affect economic growth. The third objective examines whether tradeoffs
exis between economic efficiency, horizontd fiscd disparities, macroeconomic sability, and
democratic governance, and the magnitude of these tradeoffs.

The next chapter presents areview of the fisca decentralization literature, placing emphasison
the more recent studies that have focused on estimating the impact of decentralization and those that
have discussed the existence of tradeoffs between the objectives of decentrdization. Firg, it briefly

reviews the definitions of fiscal decentrdization and then examines the literature on the relaionship



between fiscd decentrdization and economic efficiency, digparities in the distribution of resources,
macroeconomic stability, and democratic governance. Next, it presents areview of the literature on the
relaionship, both indirect and direct, between fiscal decentrdization and economic growth.  We then
examine the evidence for a relationship between fiscal decentrdization and democratic governance.
Finaly, the remaining section discusses the literature on the tradeoffs associated with fiscal
decentraization.

Chapter Three presents an augmented neoclassicd modd of economic growth that
incorporates the direct and indirect effects of fiscad decentradization. The theoretical modd, which isthe
first to explicitly mode the relationship between fiscd decentrdization, its outcomes, and economic
growth, illustrates how the overall influence of fiscal decentrdization may affect the convergence path to
the steady state growth rate and the stead State growth rate itsdf. The chapter concludes with the
presentation of the seven testable hypotheses concerning the relationship between fisca decentralization
and its outcomes including economic efficiency, horizontd fiscal disparities, macroeconomic sability,
democratic governance, and economic growth and the tradeoffs between these outcomes.

Chapter Four presents the data sources that we use to estimate the hypotheses developed in
the previous chapter. We then formally develop the econometric methodology used in Chapter Five to
examine the testable hypotheses. Using this methodol ogy, we congtruct the estimation equations that
are used in Chapter Five of this dissertation to ascertain the impact of fiscal decentrdization. In
Chapter Five, we test for a series of econometric issues, including serid correation, endogeneity, and
heteroscedadticity before presenting the empirical results with respect to influence of fiscdl

decentrdization. We conclude Chapter Five with an examination of the static long-term impact of fisca
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decentraization on economic growth and a discussion of the potentia tradeoffs among the outcomes of
fiscd decentrdization. We conclude the dissertation with a discusson of the policy implications of the

empirica resultsin Chapter 6.
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CHAPTER TWO

REVIEW OF THE LITERATURE

Introduction

This literature review is presented in two sections that correspond to the two main research
objectives of this dissertation: the indirect and direct theoretical and empirical effects of fisca
decentrdization on economic efficiency, interjurisdictiona equdity in the digtribution of public resources,
macroeconomic sability, democratic governance, and economic growth; and second, the potentia
tradeoffs among the hypothesized direct and indirect effects of fiscal decentrdization. Inthis
dissertation, by “fiscal decentrdization,” we address the delegation and devolution of fiscd authority to
subnationa governments and do not include the deconcentration of centra government service
provison. Deconcentration is not aform of decentralization in that it is a process followed by
centralized governments to increase effectiveness and flexibility in the provison of government services
by providing services through regiona and loca offices.” Fiscd decentrdization, on the other hand, is
the shift of decision making power on the compasition of expenditures and often the composition and

levd of revenues to separately elected subnationd governments.

’ For amore complete discussion of the difference between delegation, devolution, and deconcentration of
fiscal authority see Bird (1993), Bird and Vaillancourt (1997), and Martinez-V azquez and McNab (1998).
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Fiscd Decentrdization: Indirect and Direct Linkages

To date, only asmdl number of studies have attempted to develop adirect theoreticd linkage
between fisca decentrdization and economic growth. Aswe shdl see, these sudies have made a
sgnificant contribution to the literature, but, as we dso shdl discuss, the results of these udiesare
weakened by the lack of amethodology that dlows for the indirect theoreticd linkages between fisca
decentralization and economic growth. With thisin mind, we firgt turn to an examination of the more
conventiond, direct linkages between fiscal decentrdization and economic efficiency, interjurisdictiona
fiscd equality, macroeconomic stability, and democratic governance.

Fiscd Decentrdization and Economic Efficiency

The basic argument for afiscal decentrdization program rests on four complementary
assumptions® Firgt, a collective decision making mechanism exists and is relatively efficient and national
and subnationd governments respond to the collective decison making mechanism so that resource
alocation decisons are made according to the preferences of their congtituents. Second, subnationa
governments are more adept a matching the preferences of their congtituents since they are able to dter
their tax-expenditure packages to more closaly match congtituent preferences. Third, population
mobility ensures that consumers sort themselves based upon the tax-expenditure package offers of
subnationa governments (Tiebout, 1956). Fourth, interjurisdictiona competition implies that

subnationd governments efficiently provide loca public goods. Therefore, if afully efficient adlocation

8 See Oates (2972) for the seminal work on fiscal decentralization.
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of resourcesisto be achieved within a decentrdized system, households must be fully mobile and
efficiently assgned to locd jurisdictions that are responsive to the preferences of the consumers.

Under these assumptions, two types of efficiency gains are possible through the decentrdization
of fiscal authority: alocative and technical. While thereis general consensus that fiscd decentrdization
increases dlocative efficiency, the underlying assumptions for the redization of these gains, and thelr
sgnificance, have been brought into question with respect to developing and trangitiond countries.
There is no gpparent consensus in the literature that fiscad decentralization resultsin increased technical
efficiency.® There dso has been very little discussion on how these potential efficiency gains trandate
into increased economic growth. In this subsection, we examine what consensus does exist and what
iSsues remain unresolved.

Oates (1972) semind contribution to the literature pointed out that not al public goods have
amilar spatia characterigtics. some public goods benefit the entire country, while other public goods
provide benefits only to specific subnationd jurisdictions. Subnationd jurisdictions are dso likely to
have heterogenous preferences for public goods, thus the supply of public goods must be tailored to the
different tastes and preferences of the subnationd jurisdictions for consumer welfare to be maximized.

If the centrd government is unable to differentiate the provison of public goods or choosesto provide a
uniform package of public goods, then the provision of public goods will be suboptima and fisca
decentrdization can leed to gainsin dlocative efficiency. Gainsin dlocative efficiency are primarily due

to the ability of subnationa governments to discern and act upon variaionsin locd tastes and

9 Bahl and Nath (1986), Bahl and Linn (1992), and Dethier (1999a, 1999b) are among those that have noted
that the potential allocative efficiency gains from fiscal decentralization may be precluded by the underdevel opment
or absence of democratic institutions in developing and transitional countries.
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preferences. However, when localy provided public goods and services exhibit postive externdities,
the alocative efficiency case for fiscal decentrdization is weakened, but not destroyed, unless benefits
soill over evenly across the entire nation.*°

Whether the efficiency gains associated with fiscd decentrdization are as Sgnificant in
developing asin developed countries has been a matter of contention. Western-based democratic
modds of expenditure assgnment may not readily apply in developing countries due to the lack of
voting mechanisms and the ructance of central governmentsto relinquish control over loca revenue
authority and expenditure responsbility.** Subnationa governments in developing and transitional
countries may aso lack the ingtitutiond capacity to regp the efficiency gains associated with fisca
decentrdization. Decentrdization might also result in increased participation at the subnationd levels of
government but the privileged dite may “capture’ loca governments, continuing the excluson of the
magjority of the population from the governance process.’? If so, decentraization may only result in the
trandfer of authority from the privileged dlite a the centra level to the privileged dite at the locd leve of
government. The dlocative efficiency gains from decentrdization would then be much less than
anticipated due to the inability of the mgority of citizensto expressther tastes and preferences. While

pertinent, these argumentsin the literature do not completely rule out the possibility of dlocative

10°1f the benefits spilled evenly across all subnational jurisdictions, the central government would best
positioned to capture these spillovers. The existence of spillovers may also create incentives for local governments,
which are unable to capture all the benefits associated with the good, to underprovide the good. See Bird (1993) for
an extended discussion of thisissue.

1 See Bahl and Nath (1986), Prud’ homme (1995), and Tanzi (1996, 2000).

12 See Conyers (1990) and Dethier (1999a).
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efficiency gains from fiscd decentrdization. Even if there are substantid indtitutiona congtraints,
dlocative efficiency gains may ill occur from the implementation of fiscal decentralization programs.®®
In addition, the assumption that central governments are invariably less efficient in detecting
variationsin local tastes and preferences has been chalenged on the grounds that in many unitary
countries, centra government representatives are assgned to subnationd jurisdictions to assesslocd
needs. Given the rapid development and decline in cost of communications technology, it has become
possible to rapidly report and respond to the changing needsto local congtituencies* Central
government agents may enhance coordination among subnationd governments and the production of
public goods that, due to the generation of positive spillovers, may not otherwise have been produced.
Even if thisline of reasoning prevals, the important issue is not whether the centra government has
better information, but whether the centra government has sufficient flexibility and chooses to modify
the provision of public goods within each jurisdiction based upon the information it has acquired.
Centrd government agents may aso seek to exaggerate locd demand in order to maximize their power
or importance. An incentive problem may aso exist in that centra government agents stationed at
regiona and local governments are accountable to the centrd, and not subnationd, leve of government.
When a conflict arises between the needs and preferences of the loca jurisdiction and the objectives of
the central government, the agent will be biased towards the implementation of the centrd government

program due to their employment by and accountability to the central government.

13 McLure (1995) and Sewell (1996) contend that allocative efficiency gains are possible even if there are
substantial institutional and governance constraints.

14 Tanzi (1996) noted that this approach has been employed in several South American countries.
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It can be argued that differences in income, not differencesin preferences, are more important
determinants of dlocative efficiency in developing economies™ Prud’ homme (1995) argued that the
underdevelopment (or lack) or voting mechanismsin developing and trangitiona countries may inhibit
the reveation of preferences and that governments would be more responsive to variations in income
for the determination of the demand for public goods. If this argument holds, the dloceative efficiency
gans from decentrdization could still be present if loca governments are better able to discern
variationsin loca incomes and respond to differencesin demand arising from these variationsin
incomes than the centrd government. Furthermore, even if preferences do not maiter, alocative
efficiency gains from fisca decentrdization can aso occur if the expenditure pattern of the centrd
government deviaes sgnificantly from the expenditure pattern preferred by subnationd jurisdictions. If,
for example, the centra government investsin large, grandiose projects while ignoring the basic hedth
and education needs of its citizens, decentrdization would likely produce gainsin dlocative efficiency
under the assumption that subnationa governments would dter their tax-expenditure packages to more
closaly match the preferences expressed by their condtituents.'®

It isinescapable that democraticaly based modes of expenditure assgnment in generd may not
operate as efficiently in developing and trangitiond countries due to indtitutiona condraints. However,
their effectivenessis a matter of degree and while inditutional congraints may limit the potentia

dlocative efficiency gainsfrom fisca decentrdization, they do not necessarily eliminate the potentia

15 see Prud homme (1995) and Tanzi (1996) for a discussion of this arguement.

16 SeeMcLure (1995), Sewell (1996), and Guess, Loehr, and Martinez-Vazquez (1997) for the presentation of
this counter-argument.
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gans arigng from the implementation or expangon of afiscd decentrdization program. In summary,
there gppears to be a consensus in the literature that there can be an impact, athough thereis no
consensus on the magnitude, of fiscal decentralization on dlocative efficiency. In developing and
trangtional countries these gains are likely to be more limited. The question that needs to be addressed
is how much more limited are the dlocative efficiency gainsin deveoping and trandtiond countries.

We now turn to the more contentious issue of the relationship between fisca decentrdization
and technicd efficiency. Although not as widdy discussed as the relationship between fiscd
decentraization and dlocative efficiency, the relationship between fiscd decentrdization and technica
efficiency isimportant. If fiscal decentrdization postively and significantly influences technica
efficiency, then theindirect effect of fisca decentralization on economic growth isclear. Increasesin
technica efficiency would dlow the same leved of public goods to be produced at lower cost or an
increased amount for a given set of resources. Conversdly, if subnational governments operate on a
lower production frontier than the central government, then decentrdization would lead to adedlinein
the quantity or quality of public good output and likely retard economic growth. The relationship
between increases (or decreases) in technica efficiency and economic growth is thus better understood
than the relationship between dlocative efficiency and economic growth.

Public sector technical efficiency in developing and trangtiond countries has only recently
emerged as a subject of interest in the economics literature. Zhang and Zou (1998) examined the
impact of intersectora and intergovernmenta public expenditures on economic growth in Chinaand
found that fiscal decentrdization is negatively associated with provincia growth. They dso found that

different types of expenditures had different effects on economic growth with the sgn of the relaionship
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depending on the level of government. Devargan, Svaroop, and Zou (1996) found that not only the
level but also the composition of government expenditure affects economic growth. Whether or not
expenditures on certain public goods are growth enhancing depends upon the relative productivity of
each good and the initid expenditure shares. Thus, a shift in favor of amore productive type of
expenditure may not increase economic growth if theinitia share of the good istoo high, afinding thet
will dways be true with concave production functions exhibiting decreasing returns to production with
fixed factors of production. While this gpproach illustrated the potentid gains from redlocating public
resources from non-productive to productive expenditures, it failed to recognize how the
intergovernmenta distribution of public expenditures may dso affect economic growth.

Gupta, Honjo, and Verhoeven (1997) assessed the efficiency of government expenditures on
education and hedth outcomes in 38 countriesin Africa and found that, on average, countriesin Africa
are less efficient than countries in Asaand the Western Hemisphere. While not directly examining the
impact of fiscad decentrdization on economic efficiency, the results suggested that the observed
inefficiencies may be aresult of reaively high government wages and the intrasectord dlocetion of
government resources. Furthermore, they noted that the andysis of the efficiency of government
expenditures should use information contained in both inputs and outputs, and address the question of
whether the same leve of output could be achieved with less input, or conversely, more output with the
same level of input, that is, to assess technicd efficiency. LaPorta, Lopez-de-Silanes, Shiefer, and
Vishny (1999) empiricaly investigated the determinants of the qudity of governmentsusing alarge
cross-section of countries. They found that poorer countries, relatively more heterogenous countries,

and countries with French or socidist legd systems have lower leves of government performance.
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While not directly examining the question of the influence of fiscd decentraization on government
performance, these results gppear to illustrate that the qudity of government servicesislower in
developing countries than in the industrialized countries where the theory of fiscd assgnment was
developed.

What has been largely ignored in the fiscd decentrdization literature are the technica efficiency
effects associated with revenue generation by the public sector. While there has been a sgnificant
amount of discussion on the assgnment of tax instruments to different levels of government, there has
been an absence of discussion on the potentia relationship between the level of government and the
technical efficiency of varioustaxes. Subnationa governments may be better positioned to administer
some taxes (property taxes, for example) than the centra government. Conversdly, the central
government may be best positioned to administer other taxes (Vaue Added Taxes, for example) whose
complexity and effects necessitate uniform application across subnationd jurisdictions. What remainsto
be examined are the technical efficiency effects of assgning these taxes to various levels of government
and whether the composition of taxes at each leve of government affects economic growth.

It stands to reason that if the compaosgition of expenditures and revenues a the nationd level
affects economic growth, that the composition of expenditure and revenues a each level of government
and across levels of government will also affect economic growth. Expenditures, which are growth
enhancing a one levd of government, are likely to be growth enhancing a ancther leve of government
with their impact on economic growth being dependent upon the relative efficiency of each leve of
government. Thus, if education is growth enhancing, it will be so a any leve of government, but

technicd efficiency may be higher a the lower levd, if the hypothesis that fiscd decentraization results
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in increased technicd efficiency istrue. Devolving this function to lower levels of government would, if
the hypothesisis true, would likely enhance dlocative and technicd efficiency and through these
channels, economic growth. Conversdly, certain types of infrastructure investment, most notably
interregiond trangportation, for example, may be more effectively ddivered by the centrd government
(which isadleto interndize the pogtive externdity associated with this public good) and decentraizing
this responsbility may lead to decreasesin dlocative and technical efficiency, which may trandate to
lower rates of economic growth. However, we must note that while these empirica studies have
examined the relative productivity of expenditures, they have not directly examined, per se, the question
of what isthe impact of fisca decentraization on technicd efficiency.

Modds directly examining the relationship between fiscal decentrdization and economic growth
have largely ignored the potentid impact of fiscal decentrdization on technica efficiency.'” Most of
these studies have treated public expenditures at al levels of government asidenticd. Thet is, aone
dollar increase in expenditures a the nationd level of government results in the same increase in output
asaonedollar increase in expenditures at the subnationd level of government. Thisis an important
assumption in these models and one that effectively negates any potentia technical efficiency gains (as
well as dlocative efficiency gains) resulting from fiscal decentrdization. Other sudies (Lin and Liu,
2000) that have recognized the potentia technicd efficiency gains resulting from fisca decentrdization
have not investigated the separate effect of decentrdization on technicd efficiency and merely have

assumed that the technicd efficiency effect is captured by the estimated coefficient for fiscal

7 Nath and Purohit (1995), Panizza (1998), Davoodi and Zou (1998), and Woller and Phillips (1998), and Lin
and Liu (2000) are some of the most recent examinations of the relationship between fiscal decentralization and
economic growth.
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decentraization. Given that the assumption that each level of government operates on the same
production frontier is an exceedingly strong assumption, specidly in the case of developing of
trangtiona countries, we believe it is reasonable to conclude that this assumption does not hold and that
the results of these models are therefore called into question.

The anecdota case for fiscal decentrdization leading to increases in producer efficiency isthat it
fosters experimentation and innovation in the provision of goods and services. In particular, subnationa
governments in many countries have been in the vanguard of privatization of public services. Fiscd
decentrdization alows subnationa governments to serve as laboratories for nationd policy reforms so
that proposed systems can firgt be tested on a smal scale and tailored to locd conditions and
preferences. If the citizens of one subnationd government eva uate the performance of thar officidsin
terms of performance relative to other subnationd governments, then the forces for adopting superior
programs that enhance local welfare are strengthened.’® While indgghtful, these arguments have been
questioned for the case of developing and trangtiona countries whereiit islikely that central government
bureauicracies operate closer to the technicd production frontier, even though both centra and local
bureaucracies probably operate far from this frontier. Contrary to conventiona wisdom, loca
governments may not necessarily be better innovators than centra governments. Locd governments

may forgo innovation and free-ride off the policy experiments of other local governments. Centrdized

18 Gramlich (1987) and Salmon (1987) are two of the proponents of using fiscal decentralization to increase
competition and innovation among subnational governments.
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government results in greeter experimentation when locd governments are relatively homogeneous or
large in number (Strumpf, 1999).1°

Whether subnational governmentsin developing and trangtiond countries are as efficient and
innovative as centra governments remains a sgnificant point of contention in the literature. Placing
decison making authority in the hands of those who have information on locd tastes and preferences
provides strong incentives for the more efficient provison of loca public goods (Bardhan, 1997). If
capitd resources are inefficiently alocated by the central government, then decentrdization may raise
the rate of return to public capitd, create incentives for subnationa governments to develop their own
revenue sources, and increase long-run economic growth (Lin and Liu, 2000). On the other hand,
these arguments are based upon the assumption that subnationa governments are astechnicaly efficient
as central governments?® Prud’ homme (1995) noted that in many developing and transitional countries
centrd governments offer more opportunities for advancement and are viewed as the first choice of
prospective public sector employees. Central governments may aso be able to dedicate a greater
percentage of resources to process improvements (information technology, employee education) and
may be better positioned to capture the positive externdities associated with these actions. Centra
governments may aso be able to take advantages of economies of scale for some public goods

(trangportation, public utilities) that may be unobtainable by subnationd governments.

9 us ng a game-theoretic approach, Strumpf (1999) concluded that while local governments can

simultaneously consider multiple policies, they each ignore the positive externality that occurs with innovation: that
every other local government has full knowledge of their innovation and its outcome.

2 Sawell (1996) argued that sufficient evidence exists to support the contention that many subnational

governments in developing and transitional countries are as (or more) efficient as central governments with respect
to the provision of public goods.
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In summary, there gppears to be a plausble rationde in the literature for the existence of a
relaionship between fiscd decentrdization and technicd efficiency. Asamaxim, sudies addressing
fiscd decentrdization and economic growth have implicitly ignored this rdationship. The literature il
needs to develop atheoretica framework that incorporates the potentia for efficiency gains (or 10sses)
from the implementation of afiscd decentrdization program, and thereis aneed aswdl to measure
how sgnificant these gains (or losses) may be. We now turn to the relationship between fisca
decentralization and the distribution of resources.

Fisca Decentralization and Resource Distribution

There appears to be a generd consensus in the literature that, dl else being equd, unrestrained
fiscal decentraization islikely to exacerbate horizonta fiscal inequities® Evidence from
decentrdization efforts in Latin America suggests that the excessive concentration of wedth in large
Latin American citiesin the 1980's had its origins in the amassing of subsdies flowing from tax
assgnment and from the fallure to explicitly state the diseconomies of resource concentration (Murphy,
Libonetti, and Sdinardi, 1995). Severe horizontd fisca imbaances exist in many developing and
trangtiond countries, but in many cases these conditions existed before fisca decentralization and have
not been explicitly addressed through the implementation of an equdization program (Shah, 1999). If
the design of the intergovernmentd system is flawed, increasesin horizontal and vertical imbaances may

result.

21 See Prud’ homme (1991), Gramlich (1993), Tanzi (1996, 2000), Guess et al. (1997), Martinez-V azquez and
McNab (1998, 2000), and Shah (1999), among others.
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Verticd fiscd baance asde, horizonta fiscd inequities may arise dueto the differentid demand
for spending arising from heterogeneous preferences or from differences in the per capitatax base. If
preferences are heterogeneous, the consensus in the literature is that, from the slandpoint of distribution,
net tax pressure (tax contributed minus services received from the public sector) should be verticaly
progressive, that is, positively correlated with per capitaincome.?? Furthermore, there appears to be
generd agreement that two citizens of the same country should be subject to the same net fiscd
pressure, regardless of their geographicd location. Per capita variationsin income may result in
horizontd inequitiesin the distribution of public resourcesif the decentralized system does not explicitly
account for these variations?® Congtituents living in poorer jurisdictions must contribute a higher
portion of their income to receive the same bundle of public goods relative to condtituents living in
wedthier jurisdictions. Variaions in demographic and geographic environment may aso exacerbate
horizontal imbaances. One of the most Sgnificant dangers associated with fiscal decentralization is that
it can exacerbate politica tensions between regions, specidly if Sgnificant horizontd fiscd baances
exist.?* If decentrdization resultsin increased horizontdl fiscal disparities, then the politica dimate
between subnationa governments may deteriorate. Thisissueis more important for developing and
trangtiond countries where horizontd fiscd disparities gppear to be more significant than in developed

countries. As noted previoudy in this chapter, the theory of fiscd assgnment was developed in an

2 See Murphy, Libonatti, and Salinardi (1995) for further discussion of thisissue.
23 See Oates (1972, 1993) and Bahl and Linn (1992)

24 Dethier (1999a) presented an extended discussion of how horizontal fiscal disparities may create political
tension.
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environment characterized by well developed subnationd ingtitutions with substantia tax basesand a
capacity to tax their condtituents. In many developing and trangitiond countries, subnationd ingitutions
are weak and their capacity to tax their condtituents is underdevel oped.

We must note, however, that there is a clear argument to be made that the potentia for
equalization is greater in a centralized public sector (Bahl, 1999b). Centrd governments have greater
resources to distribute and thus a greater potentid for equaization. However, while centrd governments
may have a grester capacity for equaization, this does not necessarily lead to the conclusion that
relatively more centraized countries have more equitable distributions of subnationd resources. For the
case of the Philippines, the previous centrdized system under President Marcos had significant variation
in the digtribution of public resources across regions, with the alocation being determined primarily by
politica factors (Bird and Rodriguez, 1999). Indtitutional arguments and anecdotal evidence aside,
whether or not governments choose to equdize is a question of palicy, yet, apriori, there does seem to
be arationde for why fisca decentraization may be counter equdizing. What remains to be tested if
whether decentraized systems are more horizontally fiscaly inequitable and whether this potentia
inequity significantly influences economic growth.

Fiscd decentrdization may dso sgnificantly influence interpersond equity through public
expenditure and tax policy and the design of intergovernmenta transfers (Litvack, Ahmead, and Bird,
1998). If decentralization resultsin a higher tax burden on the poor through increased user fees and
local taxes, the interpersona inequity islikely to increase over time. However, if decentraization results
inamore efficient dlocation of public services and a more equitable digtribution of these services, avay

from large infrastructure investments to public health and education, for example, then interpersond
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inequity may decrease over time. Whether decentraization sgnificantly affects income inequdity isa
question yet to be examined.

What has been empirically examined in the literature is the rel ationship between fisca
decentrdization and the digtribution of private resources. Panizza (1998) examined the reverse
question, that is, whether income inequdity leads to more centrdization, by incorporating income
inequdlity into the empirical anadlyss of the determinants of fiscal centrdization. He noted that agents
with different levels of income are likely to have different preferences on the type, quality, and quantity
of public goods. On the basis of this concluson, he argued that income inequdity is a good measure of
demand differentiation and that the gregater the differentiation of demand, the lower the leve of fiscd
centrdization (or the higher the level of decentraization). Following this argument is the presumption
that more centralized public sectors will atempt to produce a more geographicaly baanced distribution
by redistributing resources from richer jurisdictions to poorer ones® Using aggregate data on Gini
coefficients for 48 countries, Panizza (1998) found only aweskly sgnificant relationship between
income inequdity and the level of fiscd centraization. He did not, however, examine the direction of
causdity between fiscd decentrdization and income inequdity nor did he examine the potentid impact
of fiscal decentralization on economic growth.

What has dso been examined in the literature are the linkages between corruption and income
inequdity. Thisline of inquiry isimportant in that one of the arguments put forward againgt fisca

decentrdization isthat it increases opportunities for corruption in developing and trandtiond

%5 Bertola (1993), Alesinaand Rodrik (1994), Persson and Tabellini (1994), and Bahl (1999b) are among those
that have noted that more centralized countries have a greater ability to equalize subnational fiscal resources.
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economies® Guess et d. (1997), on the other hand, have argued that decentralization increases the
trangparency of government operations and reduces the opportunities for corruption. In elther case,
corruption can afect income inequdity through avariety of channds, including overdl economic
growth, discriminating or unfair tax systems, poor targeting of socid expenditures, aswdl as, through its
impact on asset ownership, human capitd formation, education inequdities, and uncertainty in factor
accumulation.?” Thereis some empirica evidence that countries with lower levels of income inequaity
grow fagter relative to countries with higher levels of income inequdity, which, for those arguing that
decentrdization leads to increased corruption, has led to the conclusion that decentralization increases
income inegquality, which in turn retards economic growth.??  However, the results of these sudies
maybe suspect as other studies have faled to detect a Satigticaly significant and robust relationship
between income inequality and economic growth.® Two factors may explain why thereis no
consensusin the literature whether a statistically robust relationship exists between income inequdity

and economic growth. Firdt, it isnot entirdy clear whether the small sample of countries employed in

26 prud homme (1995), Tanzi (1994, 1997, 2000), and Rose-Ackerman (1997) have all argued that the
probability for corruption is higher in more decentralized countries.

27 See Shieifer and Vishny (1993) for areview of the corruption literature; Mauro (1995, 1996) for the first
empirical analysis of theimpact of corruption on economic growth; Rose-Ackerman (1997) for areview of effects of
corruption in devel oping countries; and Gupta, Davoodi, and Alonso-Terme (1998) for an examination of whether
corruption affects income inequality.

28 Alesinaand Rodrik (1994), Persson and Tabellini (1994) and Birdsall, Ross, and Sabot (1995) are among
those that have found that increases in income inequality induce lower rates of economic growth. Panizza (1999)
found that income inequality negatively and significantly influences economic growth for a sample of U.S. states and
suggested that fiscal policy, specifically tax progessivity, influences inequality which in turn influences economic
growth. Forbes (2000) determined that contrary to conventional wisdom, increasesin income inequality increase
economic growth in the short and medium-term.

2 pe ninger and Squire (1996), whose panel data set is the foundation for many recent empirical studies on

the relationship between income inequality and economic growth, failed to detect a statistically significant
relationship between these two variables.
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the analyds of income inequdity influenced the result. Second, and more important, the income
inequdity varigble may merdly be a proxy for the fertility rate, and once the fertility rate isincluded in
the empirical analys's, the income inequdity variable may lose explanatory power.®® That previous
sudies of thisissue have found a gatigticaly significant relationship between income inequality and per
capita GDP growth may be aresult of misspecification asincome inequaity may merely be proxying for
the relationship between fertility and economic growth.

Doesfiscd decentrdization result in increased corruption? While this question has yet to be
addressed in the literature, some have suggested that corruption is likely to increase when centra
government authority declines or fails and that corruption is more prevalent in federal systems!
Federd states may be perceived to be more corrupt than unitary states due to three factors. federd
dates are typicdly larger than unitary states, implying diminishing returns to reducing corruption; the
exisence of separate police forces a multiple levels of government; and a higher likelihood of having a
bicamerd legidature where the upper house isregiondly eected and posses veto power (Treisman,
1999). Recent empirica evidence suggests that states which have more tiers of government are
percaived to be more corrupt and less efficient at providing public hedlth and literacy services
(Treiaman, 2000). These results dso gppear to refute the argument that increased decentrdization will

lead to increased competition among subnationd jurisdictions. We must note, however, that while

% Barro (1999), using a panel data set of over 80 countries, found that income inequality did not
statistically contribute to economic growth when one controlled for the fertility rate.

31 While not specifically addressing the question of whether fiscal decentralization resultsin increased

corruption, Shleifer and Vishny (1993) argued that rent-seeking activities increase when the role of the central
government in society declines.
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these results are among the firgt in the literature to investigate the relationship between political
decentrdization and public good outcomes, they are subject to the same criticiams as the other recent
dudies of theimpact of fiscal decentrdization. On the other hand, decentrdization may reduce
opportunities for corruption in that loca policymakers are more visble to their congtituents and corrupt
behavior is more likely to be noticed than at the central level of government.®? The question that
remains to be examined is whether fiscal decentralization resultsin increased corruption, increased
income inequdity, or both. Thisis another question that awaits empiricd examination.

In summary, thereisalack of theoreticad development and empirica evidence on the
relaionship between fiscal decentrdization, horizontd fisca inequities, and income inequdity. Thereisa
need to empiricaly examine the proposition whether fisca decentrdization results in increased
corruption, and in turn, increased income inequdity. Thereis dso the need to empiricaly examine
whether fiscd decentrdization resultsin increased inequdities in the subnationd distribution of public
resources. Addressing these questions systematicaly may help resolve the, so far, anecdotd debatein
the literature on the impact of fisca decentrdization on the digtribution of public and private resources.

Fisca Decentrdization and Macroeconomic Sability

There is consderable controversy in the fiscal decentrdization literature as to whether or not
fiscal decentralization works against macroeconomic stability. However, thereis genera consensus that
poorly designed systems can easly lead to macroeconomic ingtahility if, for example, subnationa

governments are allowed to operate under a soft-budget congtraint. The evidence establishing a

2 M urphy et al. (1995), Sewell (1996), Guess et a. (1997), and Martinez-V azquez and McNab (1998, 2000) are
among those that have suggested that decentralization reduces corruption.
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relationship between fiscal decentrdization and macroeconomic stability is scant at best and does not
present a convincing argument in either direction on the effect of fiscal decentrdization.®

Musgrave (1959, 1983) and Oates (1972) contended that the macroeconomic policy should
solely be the responghility of central government monetary and fisca policy authorities and not a dl the
respongbility of subnationa governments. It would be ingppropriate for amultiplicity of cyclica
drategiesto exist at each leve of government. There islittle argument to be made on the issue of
monetary policy. With respect to fiscal policy, the argument to keep the respongibility at the centra
government leve isthat subnationd governments have highly ‘open’ economies, thet is, they export and
import large shares of goods that they produce and consume. Such openness cdllsinto question the
ability of subnationd governments to employ countercyclica fiscd measuresin that any measure would
be effectively leaked out of the jurisdiction. Recently, a counter-argument has emerged in the literature
that devolving at least Some measure of macroeconomic policy to subnationa governments promotes,
not hinders, macroeconomic stability.*

Firg, the conclusion that macroeconomic policy is solely the respongbility of the central
government is based upon the assumption that economic shocks are symmetricaly distributed. 1n many
cases, macroeconomic shocks are asymmetricaly distributed and subnationa governments may be
better positioned to respond to asymmetrical shocks than the centra government (Gramlich, 1993).

Second, the case for Keynesian demand management is based upon the assumption of a closed

33 See Shah (1999) for a survey of the literature on the relationship between fiscal decentralization and
macroeconomic stability.

34 See Gramlich (1993), Sewell (1996), Spahn (1997), and Shah (1999).
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economy. In an open economy, any nationa fiscad simulus would be offset by a change in the exchange
rate if exchange rates are sufficiently flexible (Spahn, 1997). Furthermore, if there were an appropriate
subnationd fiscd stimulus to asymmetrically distributed economic shocks, then if the shocks summed to
zexro, this gpproach could be employment stimulating but neutra with respect to the exchange rate
(Gramlich, 1987, 1993). Third, the argument for a centraized macroeconomic policy hasimplicitly
assumed segmented capital markets in which subnationa governments face higher borrowing costs
relative to the central government. In fact, capita markets tend to be more open than closed and risk
premiums are not based on the level of government but on the capacity of the government to serviceits
debt.

Findly, the case for centralized macroeconomic policy rests upon the assumption of non-
cooperétive behavior on the part of subnational governments. The experience of many countries
suggests that fiscal decentrdization aggravates macroeconomic instability or at least presents another
obgtacle to resolving chronic fisca imbaances. In severd developing countries, subnationa
governments operated under a soft budget congtraint and increased macroeconomic ingtability asthelr
borrowing eventudly led the centrd government to assume the servicing of the subnationd debt (Tanz,
1996). Where macroeconomic ingtability predated decentrdization, for example, for the case of
Argentina and Brazil, decentrdization has made the solutions more complicated in generd but not
impossible (Dillinger and Webb, 1998). Even if thisthessis accepted, any such predilection can be
controlled through appropriate fisca arrangements, to include suitable assgnment of revenues and
expenditures and awell-concelved system of intergovernmentd transfers (Spahn, 1997). This

conclusion is supported by the observation that, on the badis of achieving macroeconomic sability,
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there does not gppear to be abads for mgor changes in expenditure assgnmentsin the mgority of
countries (Ter-Minasian, 1997). However, in many countries, including Russiaand China, the
presence of a oft-budget congraint at the local level of government remains a threat to macroeconomic
Sability.

Burki, Perry, and Dillinger (1999), using a pand data set of 32 countries, found that thereisan
amogt 1-to-1 correspondence between increases in subnational deficits and central government
expenditures and deficits in the subsequent period. Thisresult is satisticaly sgnificant and gppears to
imply that the trangtiond path to a decentralized system typicaly causes problems for macroeconomic
gability. The result appears to be robugt to the incluson of democratic governance and central bank
independence variables. Curioudy, Burki et a. (1999) failed to examine whether the result is robust
with the incluson of the Levine and Rendt (1992) conditioning varigbles. They aso did not include
investment and internationd trade in the empirical andyd's, raisng the question of whether the finding is
aresult of amisspecified modd.

While the assumptions underlying the argument for centralized macroeconomic policy may be
cdled into doubt, the question still remains whether or not fiscal decentrdization increases
macroeconomic ingtability. Prud’ homme (1995) and Tanzi (1996, 2000) have strongly argued that
fiscd decentrdization exacerbates ingability, or a the minimum, hinders attempts to promote stability.
In developing and trangitiona countries, the primary macropolicy objective may not to be counter
economic cycles, but rather to bring about adjustment so as to reduce fiscal imbaances.
Decentrdization presents yet another obstacle to reducing fiscal imbalances. If fiscal decentrdization

does result in grester macroeconomic ingtahility, then it is likely that fiscal decentrdization will indirectly

33



retard economic development in that there is ample empirica evidence to support the contention that
macroeconomic instability does lead to lower rates of economic growth.*

While the arguments linking fiscal decentrdization and macroeconomic stability should be taken
into congderation, we should note that these arguments are primarily inditutiond in nature, that is, there
isno apriori theoretica reason why fisca decentraization induces macroeconomic ingtability and, in
turn, retards economic growth. In fact, decentraized governance would require aclarification of the
roles of centrd and subnationa government ingtitutions and the sirengthening of the framework within
which these ingtitutions would operate (Huther and Shah, 1996; Shah, 1999). Cukierman, Webb, and
Neyapti (1992) found that there a positive correlation exists between price stability and central bank
independence. Huther and Shah, using the data on central bank independence from Cukierman et
a.(1992), noted that aweak but pogtive correlation exists between the level of fiscal decentrdization
and centra bank independence, suggesting that central bank independence does indeed strengthen
under decentrdized systems. The finding that price stability and central bank independence are
positively correlated suggests that price stability and fisca decentraization may aso be positively
corrdated. We bdieve that this suggests a need for atheoreticd and empirica examination of the
relationship between fisca decentraization and macroeconomic stability and whether decentralization
leads to greater ingtability which in turn retards economic growth.

Fisca Decentrdization and Democratic Governance

%5 seeBarro (1991, 1999) and Fischer (1993), among others.
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Decentraization, in the find andyss, isa political process that may be justified in economic
terms. Democratic governance, and with it decentralization, has come to be viewed as a Strategy to
maintain politicad sability, and as such, conditutes an dternative to civil war or other violent forms of
opposition (Burki et d., 1999).% Unlike the relationship between fiscal decentralization and economic
growth, some have argued that there appears to be an unambiguous, mutually reinforcing relaionship
between fiscal decentralization and democratic governance:®” Decentralization promotes democratic
governance and democratic governance is required to regp the full benefits arisng from fiscal
decentraization.®® Anecdota evidence suggests that decentralization efforts have had positive impacts
on public participation and public-sector accountability (Blair, 1998). On the other hand, democratic
governance does not gppear to be anecessary condition for the redization of gains ariang from fisca
decentrdization. China, which has aggressively decentraized over the past decade, provides a
counter-argument to those arguing that democratic governance is a necessary condition for the
redization of gains resulting from fiscal decentraization.*

Only recently has interest in the effect of democratic governance reemerged in the economics

literature*®* Recent empirical evidence suggests that democratic governance positively and significantly

36 See Burki et al. (1999) and Dethier (1999a, 1999b) for an extended discussion of thisissue.

37 The World Bank (1992) defines governance as“ the manner in which power is exercised in the
management of a country’s economic and social resources. See also Dethier (1999a, 1999b).

38 See Putnam (1993) and Martinez-Vazquez and McNab (1998).
% SeeBahl (1999a) for an in-depth analysis of taxation and intergovernmental fiscal relationsin China.

40 Scully (1988), Grier and Tullock (1989), and Barro (1991, 1996, 1999) are among those who have found
that democratic governance influences economic growth.
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influences economic growth and that democratic governance issues play an important role in the
andysis of fisca decentrdization.** In response to these issues, severa recent articles have put forward
the argument that democratic governance should be a part of the normative set of objectivesfor the
design of fisca decentrdization and a condition that must be satisfied for effective decentraization in
developing and transitiona countries.*?

The impetus for fisca decentradization in Africa, Eastern Europe, Latin America, and the former
Soviet Union has been the democratization of the palitica sysemsin many of these countries
(Rondinelli and Néllis, 1986; Taillant, 1994). Peterson (1996) argued that the impetus of fisca reform
toward more decentralized systems has been instrumenta in implementing more meaningful democratic
governance a the subnationd leve in developing and trandtiond countries. Fisca decentrdization has
been viewed as strengthening democratic governance at the subnationd level and providing a politica
mechanism for curbing the powers of the central government (Martinez-Vazquez and McNab, 1998).
These observations suggest bi-directiond causdlity between fiscd decentrdization and democratic
governance. Whether this rdationship exists and the magnitude of the relationship is yet to be
determined.

Condraints on Democratic Governance. Whether or not a country is able to secure the

benefits of democratic governance and its ancillary influence on the effectiveness of fiscd

41 See Przeworski and Limongi (1993) for a survey of the literature on the effect of political regimes on

economic growth. Campbell (1993), Guess et al. (1997), Bird and Vaillancourt (1997), Martinez-Vazquez and McNab
(1998), and Dethier (1999a) have al noted the importance of democratic governance issues with respect to fiscal
decentralization.

42 See Guesset al. (1997), Martinez-Vazquez and McNab (1998), and Bahl (1999b).
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decentralization may be dependent upon a combination of inditutiond and socid factors. A common
criticism in the literature is that the various economic theories underlying the motivation for democratic
governance and fisca decentralization were developed to describe the fiscd structure of industriaized
countries®* Conditionsin developing and transitiona countries differ significantly from thosein
indugtrialized countries with respect to voting mechanisms, public accountability, and other ingtitutional
factors. Democratic governance may require aminimum leve of literacy, basic ingtitutiona capabilities,
and ameasure of gender equdity (Dethier, 1999b). The potentid virtues of fisca decentraization are, in
part, dependent upon poalitica accountability (Bird and Rodriguez, 1999). Public accountability done
may be insufficient for benefits of decentrdization to occur, loca officias must dso have the authority to
determine and implement revenue and expenditure policies (Burki et d., 1999). In this sub-section, we
examine the potentid congraints on democratic governance and what influence these congraints may
have on the outcomes of fisca decentralization.

A potentia congtraint on democratic governance and fiscd decentrdization is that locd officids,
even if they are popularly elected, may be subservient to the needs of the locd dites** If the
preferences of the locd dites differ sgnificantly from those of mgority of voters, decentraization may

harm dlocative efficiency if the central government is more respongve to the tastes and preferences of

43 Bahl and Nath (1986), Prud’ homme (1991, 1995), Tanzi (1996), and Litvack et a. (1998) are among those
who have noted that the assumptions of western oriented models of fiscal assignment may not apply in developing
and transitional countries.

a4 Conyers (1990), Oates (1993), Tanzi (1996), Bardhan and M ookherjee (1998), Martinez-V azquez and
McNab (1998), and Alesina (1999), among others, have all expressed concern about the domination of local elites.
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the mgjority of voters® If the centrd government isitsdlf controlled by a cadre of nationd dlites, then it
is probable, as population heterogenaity increases, that decentrdization might still enhance dloceative
efficiency, especidly for those jurisdictions that differ Sgnificantly from the center.

Another potentid issuein fisca decentraization is capture by locd interest groups. Capture
occurs when local elites or interest groups seize the benefits of loca public goods and in turn contral the
locd government. Capture creates a series of problems including overstatement of the cost of provison
of local public goods, corruption, and diverson of loca public goods to non-intended groups. Capture
may aso have the reverse effect, that is, the locd elite may wish to undergtate the demand for locd
public goods s0 as to lower revenue requirements and taxes. If loca capture was sufficiently large,
decentrdization would decrease dlocative efficiency and public wefare (Bardhan and Mookherjee,
1998). However, if the centra government is aso subject to capture, competition among regiona
interest groups may lower the return to capture at the subnationd level of government relative to the
centra level of government and decentralization may indeed increase alocative efficiency.*® Thus,
asessing the impact of fiscal decentraization on poverty dleviation, for example, requires andys's of
not only the level of expenditure but dso the effects of inditutiond incentives that determine how public

resources are spent and to whom the benefits accrue.

® The ability of local elitesto capture local governments may be dependent upon how local officials obtain
office. Locd officials who are appointed and report to a higher level of government may be less prone to capture
than officials who are popularly elected. It may be that officials that obtain office through party elections are most
prone to capture under the assumption that local elites will sponsor the party that most accurately reflects their
interests. These questions await future research.

46 See Shleifer (2997) for an examination of the effects of capture on economic development in Russia
relative to Poland since the beginning of transition.
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In Latin America, sub-Saharan Africa, and some Asa countries (the Phillippines and
Indonesia), public consumption and transfers have often been mistargeted, have not reduced income
inequdlity, and have largely supported specid interests (Alesina, 1999). Rampant corruption and
bureaucratic inefficiency have exacerbated the capture of the public sector by nationd elites. There
appears to be a high correlation between the length of tenure of heads of state in sub-Saharan Africa
countries and political oppresson, corruption, and economic stagnation (or outright decline) (Gray and
McPherson, 2000). Improving government performance to achieve socia objectives requiresa
trangtion from a tax-avoiding, informa economy to a tax-paying, forma economy (Loayza, 1996;
Alesng, 1999). Asnoted by Tanzi (1998), improving governance is a difficult, but necessary task, in
order to reduce income inequaity and increase economic efficiency and growth. The question is
whether decentrdization reduces or enhances opportunities for capture and corruption.

In practice, democratic governance, to include frequent and open eections, afree press and
mass media, and rule of law may serve to prevent loca (and national) capture of public resources by a
minority dite*’ Fisca decentrdization devolves power from the center, increasing the visihility of local
government operations and reducing the return from rent-seeking behavior. Democrétic
decentraization has been taking place in developing and transitiond countries and case Sudies suggest
that many new condtituencies gain representation through public office (Blair, 1998). Furthermore,
democratic decentrdization has been used by many countriesto increase local autonomy with the

objective of diffusng separatist movements and to accommodate autonomic fedlings of some regions

47 See, for example, Blair (1998), Martinez-Vazquez and McNab (1998), Burki et a. (1999), and Dethier (1999,
1999b).
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without leading to secession (Litvack, 1994, Bahl, 1999b). This evidence suggests that the concern
over locd dite capture diluting democratic governance and the alocative efficiency gains from fiscd
decentrdization may be overstated. We would argue that there isnot a plausible apriori presumption,
nor empirica evidence, to conclude that the potentia problem of dite capture is more significant in
decentraized systems.

Given our previous discussion of the relationship between fiscal decentralization and corruption,
it isimportant to examine whether fiscaly decentrdized systems are relatively more corrupt than fiscaly
centrdized systems. As noted previoudy, corrupt behavior on the part of locd officids would reduce
and might diminate the potential benefits of fiscal decentraization. Corrupt behavior would aso reduce
private incomes (as citizens must pay bribes to receive public services for which they have dready paid
taxes) and increase income inequality (as the tax structure is modified to favor those who have sufficient
resources to influence government officids). 1n some developing countries there is awidespread belief
that corruption is deeply ingrained in local government indtitutions®® The empirica evidence on the
existence of arelationship between fiscal decentrdization and corruption is limited and much work
remains to be donein this area*

Corruption is enhanced by the presence of monopoly powers and discretion and is diminished
by the presence of accountability (Klitgaard, 1988). If decentraized governance limits the monopoly

power of centraized governments and makes government more accountable to the loca congtituencies,

48 Corruption, in fact, takes many forms from the formal inclusion of exemptions in the tax structure that favor
certain segments of society to bribes to tax assessors, kickbacks or other side payments in the awarding of contracts
or through political patronage in the appointment of local employees. See World Bank (1997).

4 See Tanzi (1998) and Shah (2000) for recent reviews of the decentralization and corruption literature.
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then decentrdization may help reduce corruption. In addition, the potentia for the redlization of
economic rentsis larger in the case of central government policies such asimport quotas or tax
privileges. The damage inflicted by corruption at the centrdl level can be severd orders of magnitude
greater than what can be inflicted at the locd level due to increased access to resources and capital
markets. Locd officiads have limited powers and budgets, thus the return to rent-seeking behavior at the
locd leve of government is smdl relaive to the center. Loca democratic governance may further
reduce the return to rent-seeking behavior through increased accountability and visbility. On the other
hand, corruption islikely to be more prevaent at the locd level because there is more opportunity and
pressure by locd interests, and local officids may have more discretion and fewer obstacles because of
the often blurred distinction between politicians and bureaucrats®® Recent empirical evidence suggests
that political decentrdization benefits the poor by creating conditions for increased citizen participation
and monitoring of the bureacracy (Grote and von Braun, 2000). While there gppearsto be an
unambiguous relationship between palitica decentrdization and poverty reduction, thereisno clear
consensus or empirical evidence whether resource decentrdization (the decentraization of expenditures
and revenues) reduces poverty over time. Grote and von Braun suggest that minimum levels of
subnationa expenditures gppear to be a pre-condition for poverty reduction, but that the influence of
subnationd expenditures on poverty reduction declinesin the margin. If loca governments ddiver
essential services (water and sewage, hedlth, and education) and decentralization leads to increased

corruption, the qudity and quantity of these services would likely decline, further reducing the quality of

0 prud homme (1995), Tanzi (1994, 1996, 2000), and Rose-Ackerman (1997) have contended that
decentralization in devel oping and transitional economies induces rent-seeking activities by public and private
citizens alike.
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life. Atthistime, however, thereisno clear empirica evidence on the relationship between democratic
governance, fiscal decentralization, and corruption.

Decentrdization and Governance: Empirica Evidence

Aswith the question of theimpact of fisca decentralization on economic efficiency, equdity in
the digtribution of public and private resources, and macroeconomic stability, there isalimited amount
of empirica evidence on the relationship between fisca decentralization and democratic governance.
Whether fisca decentrdization is preceded by the emergence of democratic ingtitutions, whether fisca
decentralization encourages the establishment of loca democratic indtitutions, or whether fisca
decentraization and subnationa democratic governance occur a the same time is a question to be
determined. We can, however, make some genera observations based on the existing literature.

Fire, case studies of decentralized systems in devel oping countries that have dedicated
attention to governance issues find that democratic representation and generd governance inditutionsin
some devel oping countries with democratic regimes can be extremely wesk to a degree that
compromises the value or effectiveness of fiscal decentrdized inditutions (World Bank, 1997).

Second, there is evidence, at least in Latin Americaand Sub-Saharan Africa, that decentralization has
hel ped to strengthen democratic governance in countries that have decentraized their public finances
(Martinez-Vazquez and McNab, 1998). Fisca decentrdization has complemented existing democratic
ingtitutions and encouraged citizen participation in locd governance. These improvements have comein
the form of direct dection of mayors and councils, open council meetings, and severd other forms of
citizens participation. There is dso evidence from polls and surveysthat decentrdized governance gets

high approva marks from citizens and that people seem to trust local governments more than centra
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governments (World Bank, 1997). A particularly successful innovation in citizen participation in fiscal
and management decisons a thelocd level in Latin America has been the creetion of socid invesment
funds (World Bank, 1995). The key to success of the socia investment funds has been that they require
ahigh degree of locd resdent involvement. However, rather than strengthening local governments,
these funds have often tended to create indtitutions pardle to them. While these case sudies are useful
in imparting the experiences of specific countries, much work remains to be done on the rdationship
between fiscal decentrdization and democratic governance.

Curioudy, while democratic governance and fisca decentrdization have emerged in the past
decade as potentidly important determinants of economic growth, thereis an absence of empirical
andyds on the reationship between fiscal decentrdization and democratic governance. The case
sudies and empirical andysesin the literature suggest that a causa relationship exists between
decentrdization and democratic governance but whether thisrelationship is uni or bi-directiona remains
unknown. Thisisanother question that awaits future research.

Fisca Decentrdlization and Economic Growth

We now turn to an examination of the relationship between fiscal decentralization and economic
growth. To date, the mgority of the empirical sudiesin the literature have focused on the question of
what isthe direct relaionship between economic growth and fisca decentrdization, setting aside the
question of how fisca decentraization may affect other economic variables, which in turn influence
economic growth. In this sub-section, we first examine the arguments for and againgt a direct

relationship between fiscad decentrdization and economic growth, and secondly the potentid, indirect
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rel ationships between fiscal decentralization, economic efficiency, interjurisdictiond equdity,
macroeconomic stability, democratic governance, and economic growth.

Decentralization and Economic Growth: Direct Effects. It is not clear whether a direct casua

relationship exists between fiscal decentrdization and economic growth. Extensive decentralization may
be prohibitively expensve for developing countries, suggesting that decentrdization may dow economic
growth.>* While this line of reasoning suggests a direct casud linkage, flowing from economic growth to
fiscal decentrdization, the theoretica linkages have not been well developed. Oates (1993) postulated
that the proposition in agtatic setting thet fisca decentrdization is efficiency enhancing should have a
corresponding proposition in the dynamic setting of economic growth. In principle, policies formulated
for the provison of physcd and human capita that are sengtive to regiond variations in tastes and
preferences are likely to be raively more growth-enhancing than centraly determined policies than
ignore these variations. Conversdy, decentralization may lead to the underprovison of certain public
goods that generate positive spillovers. In this case, decentrdization may lead to under-investment and
lower rates of economic growth. However, there is no formaized theory that captures the
hypothesized relationship between increased fiscd decentraization, increased economic efficiency,
physica and human capitd, and economic growth.

Davoodi and Zou (1998), Zhang and Zou (1997, 1998), and Davoodi, Xie, and Zou (1999)
have argued that the long-run growth rate of per capita output is afunction of fisca decentrdization

measured by shares of spending by different levels of government, the average tax rate, and the

51 Oates (1972, 1990, 1991), Bahl and Linn (1992), Prud’ homme (1995), and Tanzi (1996, 2000) are among
those who have hypothesized that decentralization is a superior good.

44



expenditure shares of various public expenditures undertaken by each leve of government. These
sudies were among the first to directly link fiscd decentrdization and economic growth in a theoretica
modd. Causdity is uni-directiond, from fiscal decentrdization to economic growth. They postulated
that there exigts an optima degree of fiscd decentraization that maximizes economic growth and the
optimal degree of fisca decentraization is dependent upon the relative productivity of each levd of
government. We see this as a contribution in that we believe that a monotonic relationship does not
exist between fiscd decentrdization and economic growth, only a growth-maximizing degree of fisca
decentradization. These sudies, however, suffer from a common fault, the use of arepresentative agent
model which belies any advantages or disadvantages that may arise from fiscal decentrdization
(Martinez-Vazquez and McNab, 1998).

Ignoring differences in tastes and preferencesis not the only problem with the adoption of a
representative agent model. A representative agent modd assumes that the preferences of asingle
individua (the representative agent) proxy for the aggregated preferences of dl agents in the economy.
In arepresentative agent mode, one makes a policy change and then examines the new equilibrium for
the representative agent. However, the use of arepresentative agent gpproach may be flawed from a
policy perspective (Kirman, 1992). The representative agent gpproach explicitly assumes that the
choice of the representative agent still coincides with the aggregate choice of al the agentsin the
economy after the policy change. In some instances, the use of a representative agent modd can lead to
mideading conclusons, soecialy when policy affects only asubset of individuas in the economy
(Kupiec and Sharpe, 1991). But again, more importantly, with respect to fisca decentrdization, the

use of arepresentative agent mode explicitly assumes avay the most powerful argument for fisca
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decentrdization, the potentid gainsin alocative efficiency resulting from the adjustment of tax-
expenditure packages by subnationad governments to more closely match the heterogenous preferences
of their congtituents. The results of Davoodi et d. (1995), Davoodi and Zou (1998), and Zhang and
Zou (1998) are thus cdled into question and warrant further examination in atheoreticad model that
does not place undue redtrictions on the preferences of agents in the economy.

More recently, Lin and Liu (2000) examined the effect of fiscal decentrdization on economic
growth for the case of China. Using a Solow (1956) neoclassicd modd of economic growth, they
postulated that growth in per-capitaincome is afunction of fisca decentrdization, fiscal capacity,
physical capitd investment, and other factors. The benefit to this gpproach is that a priori restrictions
were not needed for the preferences of agentsin the economy, dthough the use a Cobb-Douglas
production function may place sgnificant restrictions on production technology. Lin and Liu (2000)
found that fiscd decentrdization, as measured by the rate of margind revenue retention, has had a
positive and significant influence on the growth rate of per-capitaincome, and that, for the case of
China, causdity is uni-directiond, from fisca decentrdization to growth in per-capitaincome.
Curioudy, even though they had sufficient data to examine the effect of fiscd decentrdization on
horizontd fiscd inequdities and on macroeconomic stability, they faled to conduct such an andyss.
Also, ingtead of explicitly examining the effect of fiscal decentralization on technicd efficiency, they
subsumed this effect into the estimated coefficient for fisca decentrdization on economic growth.

Alesnaand Spolaore (1997) and Panizza (1998) examined the determinants of fiscal
centraization within the context of a secessonist modd. Theleve of fiscal centraization is determined

by a sequentid game in which the centra government maximizes its budget subject to a no-secesson
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congraint. While economic agents have smilar preferences and income, they differ in their tastes for
the locd public good, dlowing the efficiency gains of fiscd centrdization to be cgptured in the modd.
Panizza (1998) found that fiscal centrdization is negatively corrdated with economic growth, that is,
richer countries tend to be less centrdized than relatively poorer countries. This result suggests that
causdity flows from economic growth to fiscal centraization (decentrdization) and mirrors the previous
results of Oates (1972, 1993), Bahl and Nath (1986), Davoodi and Zou (1998), among others.
However, Panizza s (1998) modd assumed that the centra and subnationa governments operate on
the same production frontier, which ignores the possibility of productivity gains (or losses) from fiscd
decentraization.

Mog of these studies dso gppear to suffer from two significant problems:. (1) the
misspecification of the empiricd modds, and (2) the fallure to condition the empirical estimates. Long-
term economic growth is afunction of many variables including economic freedom and basic legd
sructure, savings rates, investment behavior, physica and human capitd accumulation, technologica
development, and others (Romer, 1986, 1989; Barro, 1990). The previous studies on the correlation
between fiscd decentrdization and economic growth, in generd, have failed to account for this type of
control variables. Of course, the excluson of some (if not dl) of the necessary control variables across
countries and/or over time can result in amisspecified mode which in turn may lead to the false
concluson that agatidicdly dgnificant reationship exists between fisca decentrdization and economic
growth. Levine and Renelt (1992) singled out this danger. The authors used cross-country time series
datato show that the results found in many previous studies of a Sgnificant corrdation between

measures of economic policy and economic growth are fragile. In particular, Levine and Rendt found
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that the gtatigtica significance for those explanatory variables was lost by smdl dterationsin the set of
explanatory variables® Thisisthe fate of awide array of fisca-expenditure and trade-policy variables,
monetary policy indicators, and politicd stability indices. The only robust correations they found with
economic growth were for the share of investment in GDP and for the share of internationd tradein
GDP.53

Second, only recently have economidts attempted to quantify the role of government
expenditures on economic growth. The satidticd results are far from offering a clear picture of this
relationship. Landau (1983), Aschauer (1989), and Barro (1991) each found that an increasng share
of centra government consumption in GDP is negatively associated with growth in per capitaincome,
On the other hand, Ram (1986), using a crass-country sample of 115 countries, found that government
expenditures are positively correlated with economic growth. Devargan, Swaroop and Zou (1996)
examined the impact of the compostion of public expenditures on economic growth and noted that
while an increase in the share of current central government expenditure has a pogtive and Satigticaly
sgnificant effect on growth, the capita component of public expenditure has a negative impact on per
capitagrowth. The authors concluded that devel oping country governments may have been dlocating

too many resources to capital investments at the cost of more productive current expenditures. Other

52 \While Davoodi and Zou (1998) used the Levine-Renelt conditioning variables to test the fragility of the
estimate for fiscal decentralization, they did not control for the impact of the external sector. As shown by Feder
(1983) and McNab and Moore (1998), the external sector significantly influences the rate of economic development.

53 Woller and Phillips (1998) included the external sector when conditioning the results of their analysis
and failed to find a statistically significant relationship between fiscal decentralization and economic growth.

48



gudies have found that public infrastructure spending has a postive sgnificant impact on growth
(Aschauer, 1989; Easterly and Rebelo, 1993).

Summarizing this discusson, it gppears that there is sufficient grounds in the literature to warrant
an invedtigation into whether a gatisticaly significant direct reationship exists between fiscd
decentrdization and economic growth. There is no consensus in the literature, however, on whether
such ardaionship exigs, what isthe sign of the rdationship if it exists, or what isthe potentid
magnitude of the direct relationship between fiscal decentrdization and economic growth. What has not
been adequatdly addressed in the literature are the potentid indirect effects of fisca decentrdization on
economic growth. With thisin mind, we now turn to adiscussion of the indirect channds through which
fiscd decentrdization may affect economic growth.

Decentrdization and Economic Growth: Indirect Effects. What has been largely ignored in the

literature are the indirect channds through which fiscd decentrdization may affect economic growth.
Given the debate over theimpact of fisca decentrdization on economic efficiency, income and
interjurisdictiona equity, and macroeconomic stability, it is surprisng thet these indirect channels have
not been empiricaly investigated.

If fiscal decentrdization Sgnificantly influences economic efficiency, then fisca decentrdization is
likely to influence economic growth through changes in economic efficiency. Changesin alocative
efficiency may not necessarily maximize economic growth, especidly if tastes and preferences
ggnificantly diverge from the mixture of public goods thet would maximize economic growth (Guess et
a., 1997). Changesin dlocative efficiency, however, may influence democratic governance, which

may in turn influence economic growth. Changesin technica efficiency, however, are likely to
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sgnificantly influence economic growth as the gains (losses) in technicd efficiency dlow asociety to
produce more (less) of the desired mixture of public goods with agiven leve of resources. Given that
we can hot measure whether fiscal decentrdization improves socid wdfare, we must focus our attention
on the stated god of technicd efficiency.

With respect to income inequdity, the theoretical and empirical evidence to dateis that
corruption resultsin increased levels of income inequdity. Whether increases in income inequality
trandate into reduced economic growth is still amatter of debate in the literature. Corruption may have
congderable, adverse effects on economic growth, largely by reducing private investment (Mauro,
1995, 1996). High and rising levels of corruption may aso increase income inequdity and poverty by
reducing economic growth, the progressivity of the tax system, the level and effectiveness of socid
spending, and the formation of human capital (Gupta et a., 1998). In generd, there gppearsto be
consensus that corruption negatively affects economic growth. Even though some have argued that
fiscd decentrdization increases opportunities for corruption, the emerging consensusin the literature is
that fiscal decentrdization may reduce rent-seeking behavior by locd government officids (Guesset d.,
1997). Asprograms are decentrdized, the vishbility of corruption and accountability to those receiving
sarvices isincreased, thus decreasing the economic and socid returns to rent-seeking behavior. |If fiscal
decentrdization reduces corruption, then we should expect that economic growth will also be positively
effected.

There is ds0 evidence that income inequdity is negatively corrdated with economic growth.

Countries with lower levels of income inequdity have a grester return to human capita relaive to
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countries with greater levels of inequdity.> Inequdity also creates socia tensions that may retard
economic development. However, most of this research has focused on the impact of income
inequaity across the population and much less on disparities in resources and income across regions.
Attempts at equdizing regiond disparities might come at a cost of digparities in the distribution of
private resources (Murphy et d., 1995). The question is then whether fiscal decentrdization has an
effect on income inequdity, aquestion that is open to debate.

Whether fisca decentralization exacerbates horizontd fiscal imbaances appearsto be a
question of the design of decentralization and not the effect of decentrdization, per se. If, controlling for
the design aspect of decentraization, fiscal decentralization does sgnificantly influence horizonta fisca
ba ances, then it isimportant to determine whether increases in horizontd fiscad inequities adversely
impacts economic growth. We must note that if the increase in disparities comes as resources are
redlocated from inefficient to rdatively efficient subnationd jurisdictions, economic growth may be
enhanced at the cost of socid welfare. Again, sSince we unable to measure socid welfare, we must rely
on growth as a measure of benefit.

If fiscal decentrdization sgnificantly impacts macroeconomic stahility, then the indirect channel
through which fiscd decentrdization may affect economic growth is clear. Increases in macroeconomic
ingtahility affect economic growth through avariety of mechaniams, to include increased price indability
and debt service, higher risk premiums, and greater transaction codts. Given that previous empirical

examinations have found that higher rates of inflation retard economic growth (Fischer, 1993), if fisca

4 See, for example, Deininger and Squire (1996).
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decentralization does result in increased macroeconomic ingability, then the indirect effect on economic

growth islikely to be negative.

The Tradeoffs Resulting From Fiscal Decentrdization

To this point, we have examined each of the potentid outcomes of fiscd decentrdizationin a
sngular fashion, yet, as noted in the introduction to this section, fiscd decentraization islikely to involve
interactive effects between its outcomes and that these effects should be centrd to the andysis and
design of fiscal decentrdization policies. Each of these outcomes (economic efficiency,
interjurisdictiona equality, macroeconomic stability, democratic governance, and economic growth) is
complex, and it is likely thet fiscal decentraization effects each smultaneoudy through a number of
channels. If thisargument holds, then economic analysis and policy discussons regarding fiscal
decentrdization would have to take into account the smultaneous, interactive influence of fiscal
decentrdization on economic efficiency, interjurisdictiona equality, macroeconomic stability, democrétic
governance, and economic growth. 1n short, if the conjecture that fisca decentralization increases
economic efficiency but also fiscd digparitiesistrue, then policy makers will have to weigh not only the
sngular impact of fiscd decentrdization on efficiency and horizonta fisca disparities, but dso the
overdl effect on economic growth. Only in this manner would policy makers be able to determine the
gopropriate degree and form of fisca decentraization.

To date, much of the literature on fiscd decentralization has focused on the singular impact of
fiscd decentrdization on economic growth and has not examined the potentid smultaneity between the

outcomes of fiscal decentralization. Guess et d. (1997) noted that the main questions in any case study
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of fiscd decentraization have to address whether policy interventions that affect the outcomes of fiscal
decentrdization maximize the probability of gains and minimize the probability of losses associated with
fiscal decentrdization. Only if fiscd decentraization is examined in multiple dimensions can we
effectively ascertain whether or not fiscal decentrdization has an overdl pogtive or negative impact on
economic growth.

Tanzi (1996) provided an example of the interdependence between the outcomes of fisca
decentrdization. He argued that local governments often raise revenue with inefficient taxes, imposing
ggnificant welfare costs on the economy and diluting the potentid efficiency gains from fisca
decentrdization. Furthermore, improper revenue assgnment of mgjor tax bases may aso exacerbate
fiscd imba ances, resulting in increased macroeconomic ingability.  McLure (1995) countered that this
argument is primarily inditutiond in nature and that proper revenue assgnment can dleviae the
problemsthat Tanzi hypothes zed would arise though fisca decentraization. Whether or not Tanzi=s
argument is correct, it warrants notice in that it highlights the multi-dimensond impact of fiscd
decentraization.

We can ds0 obsarve in the literature that every available measure of corruption isinversdy
related to per capitaincome, whereas every measure of bureaucratic efficiency, rule of law, and
contract enforceability is pogtively related to per capitaincome (Mauro, 1995; Barro, 1996). Alesna
(1999) reported smple crass-country correlations for the period 1960-92 between the initid leve of
economic development, economic growth, and measures of government efficiency. Thelevd of income
is strongly correlated with bureaucratic qudity, rule of law, and democratic governance. Richer

countries tend to have lower levels of corruption, ethnic fractiondization, and politica ingtability.
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Paliticd gability and indtitutiona qudity are dso postively corrdated with economic growth. If fiscd
decentralization Sgnificantly influences government efficiency and corruption, then it is probable that
there will be an impact on economic growth.

Tanzi (1998) argued that even if agovernment is highly concerned about the levels of income
inequdity it should promote macroeconomic stability as stability is a precursor for economic growth.
Economic growth is not only a source of jobs, but also a source of public resources for public sector
programs to reduce poverty and inequdity. Stability and growth appear to have provided the Chilean
government an increasing amount of public resources to dleviate income inequdity. If fiscd
decentralization promotes macroeconomic stability and in turn economic growth (Huther and Shah,
1996; Shah, 1999), then income inequality may be lessened, which in may further enhance economic
growth (Persson and Tabdllini, 1994; Birdsdl et d., 1995).

In summary, our review of the literature hasillustrated the need for atheoretical framework that
addresses the potentid smultaneity between the outcomes of fiscd decentraization. While advances
have been made in linking fiscd decentrdization and economic growth, these contributions explicitly
assume away the primary rationade for fisca decentrdization, gainsin economic efficiency. Other recent
contributions have ignored the possibility thet different levels of government may operate on different
production frontiers. In generd, the empiricd studiesto date have not examined the influence of fisca
decentrdization on interjurisdictional and income inequdity or macroeconomic stability, and the overdl
impact of fiscd decentrdization has dso not been examined empiricdly. With thisin mind, we now turn

to the theoretica framework that will guide the empirical andyss of this dissertation.
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CHAPTER THREE

A THEORY OF FISCAL DECENTRALIZATION

Introduction

In the previous chapter, we examined the current state of the literature and noted that the
potentia indirect effects of fiscal decentrdization (economic efficiency, interjurisdictiona equdity in the
digtribution of public resources, macroeconomic stability, and democratic governance) on economic
growth have not been thoroughly examined, nor have the potentid tradeoffs between these outcomes of
decentrdization been quantified. Theoreticaly, many of the recent sudies of the influence of fiscd
decentrdization on economic growth have explicitly assumed away the dlocative efficiency gains from
fisca decentrdization through the use of a representative agent moddl.>  Empiricaly, we noted that the
more recent sudies implicitly assumed uni-directiond causdlity flowing from fisca decentrdization to
economic growth, even though the earlier literature exhibited wide consensus that the level of economic

development is a 9gnificant determinant of the level of fisca decentraization. We dso argued that there

%5 The allocative effici ency argument for fiscal decentralization is based upon the assumption that agentsin
the economy have heterogenous preferences and that the central government is unable or unwilling to alter the
uniform provision of public goods to more closely match the preferences of agents. Increases in alocative efficiency
arise if subnational governments are able to alter their tax-expenditure packages to more closely match the
preferences of agents. A representative agent model explicitly assumes that preferences are homogenous and thus
fundamentally ignores the allocative efficiency rationale for fiscal decentralization.
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has been agenerd falurein the literature to properly condition the estimates of fiscal decentralization.
With thisin mind, we now turn to the task of developing a theoreticd modd to investigate the impact of
fiscd decentrdization on economic efficiency, interjurisdictiond equdity in the distribution of public
resources, macroeconomic stability, democratic governance, and economic growth.

The objective of this chapter is to present a theoreticd modd for framing the question of what is
the impact of fiscd decentraization on its hypothesized outcomes. The rest of this chapter is organized
asfollows. In the second section of this chapter, we develop the theoretica model that links fiscal
decentralization and economic growth without placing undue restrictions on the preferences of agentsin
the economy. Unlike previous theoretica examinations of fiscd decentrdization and economic growth,
our theoretical modd includes the direct and indirect effects of fiscal decentralization on economic
growth. In the third section, we develop a hypotheses framework for examining the influence of fisca
decentrdization on economic growth and the potentia tradeoffs resulting from fisca decentraization.
We conclude the section and the chapter by specifying the testable hypotheses that form the foundation

of the estimation equations that are discussed in Chapter Four and estimated in Chapter Five.

The Objectives of the Theoretical Modd
Idedlly, atheoretical modd of fisca decentralization should provide a structure that
encompasses the potentid direct and indirect effects of fisca decentrdization. The theoretica moded
should alow for the possibility of adirect relationship between fiscd decentrdization and economic

growth in response to the proposition that the Static efficiency effects of fisca decentrdization have a
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corresponding dynamic effect on economic growth.®® More importantly, since the direct relationship
between fisca decentrdization and economic growth is not one of the conventional arguments for
decentralization, the theoreticd mode should alow for the potentid indirect effects of fisca
decentrdization on economic growth, that is, decentralization’s impact on economic efficiency, the
digtribution of public resources across subnationd jurisdictions, macroeconomic stability, and
democratic governance. Including the indirect effects of fiscal decentralization on economic growth
dlowsfor the andysis of the potentia tradeoffs among the outcomes of fisca decentrdization.®
Drawing from the literature on economic growth, the theoreticad mode should aso include human
capitd as an input in the production function. Findly, the theoreticd model should not place undue
restrictions on the preferences of agentsin the economy nor on technology.

As discussed in Chapter Two, the more recent theoreticd modes of fisca decentrdization have
ether placed undue regtrictions on the preferences of agents in the economy or have failed to include
the potentiad indirect effects of fiscal decentralization on economic growth.®® More importantly, these
modd s have falled to quantify the potentid tradeoffs between the direct and indirect effects of fisca

decentralization.>® In response to these concerns, we develop aneoclassical modd of economic

%6 See Oates (1993) for adiscussion of this proposition.
57 \We note that the terms ‘indirect and direct effects of fiscal decentralization’ and * outcomes of fiscal

decentralization’ are used interchangeably throughout this dissertation as are the terms “economic growth” and “per
capita GDP growth.”

8 Davoodi and Zou (1998), Zhang and Zou (1998), and Lin and Liu (2000) are examples of the most recent
theoretical models on the relationship between fiscal decentralization and economic growth.

59 See Gerson (2998) for a survey of the theoretical and empirical literature on the relationship between
fiscal policy variables and economic growth.
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growth that explicitly includes human capitd accumulation and the direct and indirect effects of fiscd
decentrdization on economic growth. We believe that using the neoclassica growth modeling
gpproach to the question of the impact of fisca decentraization on economic growth is superior to
previous studies employing a representative agent approach in that we do not place apriori restrictions
on the preferences of agents in the economy, nor do we place implicit restrictions on technica efficiency
a different levels of government. The sgnificant advantage of adopting a neoclassicd mode of
economic growth isthat it dlowsthe incdluson of theindirect effects of fiscd decentrdization, which
alows us to examine the potentid tradeoffs between the different objectives of fiscal decentrdization.

One of the primary results of the neoclasscd growth modeling gpproach isthat a country’s per
capitagrowth rate isinversdly reated to itsinitid level of per capitaincome. This result, known as the
absolute convergence hypothes's, implies that, in the presence of diminishing returnsto scae for dl
forms of reproducible capitd, adl countries should, given sufficient time, converge to Smilar per capita
incomes. The absolute convergence hypothesisimpliesthat, al ese being equd, countries with higher
levels of initid per cgpitaincome should grow at adower rate relaive to countries with lower levels of
initid per capitaincome. However, the empirica evidence thus far has not supported the absolute
convergence hypothesisin that per capita grow rates do not gppear to be sgnificantly influenced by
initial levels of per capitaincome (Barro, 1991, 1996, 1999).

The rgjection of the absolute convergence hypothesis may be attributed to the fact that besides
differencesin per cgpitaincome, countries are not equd in that there is a Sgnificant amount of variation
in economic, aswdl as socid and palitica conditions, from country to country. These variationsimply

that each country hasits own steady state level of economic growth and the more that a country
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diverges from its steedy State, the faster that country will grow relative to other countries which are
closer to their steady State. If we control for variationsin fiscal policies, human capitd, and other
determinants of economic growth, then we should observe that the hypothesis that poor countries grow
relaively fagter than rich countries is supported by the evidence. This result is commonly known asthe
conditional convergence hypothesis®

The conditiona convergence hypothesisimplies that investigations into the determinants of
economic growth should control for variations in environment. Failure to control for variables such as
fisca decentralization, democratic ingtitutions, human capita, and other socio-economic factors, may
overgate the contribution of other variablesin the model to economic growth or the mode may fail to
adequately explain variationsin the different rates of economic growth. Empirically, the omission of
these variablesis likely to lead to omitted variable bias and may influence our conclusons on the
sgnificance, direction, and magnitude of the reationship between fisca decentralization, its outcomes,
and economic growth. With thisin mind, we turn to the development of the theoretical model.

The Theoretical Mode

Following Mankiw, Romer, and Well (1992), we employ an augmented Solow (1956)
neoclassicad mode of economic growth that includes the accumulation of human aswel as physicd
capital to examine the influence of fiscd decentrdization. We augment the mode by explicitly
differentiating between public and private capita in the production function. Thisdigtinction dlows usto

investigate the technical efficiency effects of fisca decentralization on economic growth because we are

%0 see Barro (1991), Barro and Sala-i-Martin (1995), and Barbone and Zalduendo (1996) for a further
discussion of thisissue.
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able to examine whether decentrdization has a Sgnificant impact on the accumulation of private, public,
and human capitd. We aso augment the modd by assuming that the sandard term for technologica
progress can be disaggregated into exogenous technical progress and the direct and indirect effects of
fiscd decentrdization. This specification, which adheres to the conditiona convergence hypothesis, is
necessary to properly control for the determinants of economic growth, one of which, the main focus of
this dissertation, isfiscd decentrdization. We assume a Cobb-Douglas production function for the
entire economy®:, so production at time't is given by??

P(t) = A(t)E(t) H(t)P () L(t)®
x>0,B>0,%¥>0,0>0 D

e+ B+y+8>1
where Y(t) is output, A(t) isthe level of technology and other ingtitutiond factors, including fiscd
decentraization, L(t) is labor force participation, and K(t), H(t), and G(t) are the stocks of private,
human, and public capita at timet, respectively. We define A(t) asthe product of the level of

technology and other indtitutional factors a timet or

A(t) = T(t) D(t) MS(t) IT(t) Gov(t) )

where T istheleve of technology, D isthe leve of fiscd decentrdization, MSisthe level of

macroeconomic sability, 1J isthe levd of interjurisdictiona equdity in the digtribution of public

1 Theuseof a Caobb-Douglas functional form isfairly common in the economic growth literature. See
Romer (1986), Barro (1990), Mankiw et a. (1992), Tondl (1999), and Lin and Liu (2000), among others.

62 See Appendix A for acomplete derivation of the theoretical model.
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resources, and Gov isthelevel of democratic governance. We further assume that L and T grow
exogenoudy a ratesn and g, respectively.

With respect to reproducible capitd, the remaining question is whether to neglect depreciation
for amplicity, assume a uniform rate of depreciation, or to alow different rates of depreciation for each
type of reproducible capital. Neglecting depreciation implies that the stock of reproducible capitd at
timet istheresult of invesment fromt = - « tot. The benefit to this gpproach istheoreticd smplicity,
especidly in those cases where the main focus is not on the impact of depreciation on the rate of
accumulation of reproducible capital . The second approach to the question of depreciation isto
assume that the rate of depreciation is uniform across dl types of reproducible capital. This gpproach
combines the benefit of theoretical smplicity with the explicit incluson of depreciation in the theoretica
modd. However, this approach may place an undue restriction on the depreciation of different forms
of reproducible capita .5 The third approach isto have distinct production functions and depreciation
rates for the different forms of reproducible capital. While being more flexible with respect to the
depreciation of capital over time, this gpproach adds complexity to the modd, complexity which may
be unwarranted if the main focusis not the influence of reproducible capital on output.> Given that our
theoretical modd is an extension of the mode first developed by Solow (1956) and refined by Mankiw

et d. (1992), we believe it is gppropriate at this time to assume that the same production function

63 See Tondl (1999) for an example of this approach.
64 See Mankiw et al. (1992) for aexample of this approach.

65 SeeLucas (1988) for adiscussion of this approach with separate production functions for private and
human capital.
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gopliesto private, public, and human capitd, and that private, public, and human capitd depreciate at
the same uniform rete 6.

With respect to the other factorsincluded in Equation (2), we assume that these factors
(macroeconomic stability, interjurisdictiond equdity in the distribution of public resources, and

democratic governance) are functions of, among other things, fiscad decentrdization or

ME(t) = g(D(t), X' (t))
I7(ty = h(D(t),X>(t)) 3
GOV (t) = i(D(t).X°(t))

where X (1) (i = 1,..,3) are vectors of other exogenous variables explaining the behavior of the three
variables of interest. For smplicity, we assume that decentrdization is uncorrelated with the X (t).
Equation (1) states that, at any time, the output of an economy is dependent upon the stocks of
private, public, and human capitd, the rate of labor force participation, the stock of technology, and the
direct and indirect effects of fisca decentrdization. Short-term output can only increese if the level or
qudity of inputs increase, the stock of technology increases, or, assuming the joint effect of fisca
decentralization is positive, the level of decentraization increases® Conversdly, short-run output can
only decreaseif the levd or qudity of inputs decrease, the stock of technology decreases, or assuming

the joint effect of fiscal decentraization is negative, the level of decentralization increases®” Steady

66 Decentralization, of course, isbounded by 0 and 1.

67 We note that there are many events (sustained drought, depressed (or enhanced) prices for natural
resources) that are not explicitly included in the theoretical model. We assume, for the sake of analytical simplicity,
that these effects are reflected by changes in the quality of quantity of inputs (Iabor, reproducible capital) or the
stock of technology.
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date increases in output can only arise if there are permanent increases in inputs or changesin the
qudity of inputs. Even if there are permanent increases in inputs, Seady State increases in output may
not occur if the joint effect of fiscal decentrdization is negeative and the output effect of fiscd
decentrdization is greater than the increase in output that, al ese being equal, would be associated with
the permanent increase in inputs. On the other hand, increases in the joint effect of fisca
decentrdization could dso induce increases in output, dl ese remaining equa, or magnify the increase
resulting from an increase in the level or qudity of inputs, under the assumption that output is positively
corrdlated with the joint effect of decentraization.

The growth modd specified in Equation (1) can be either a Solow-augmented neoclassica
growth model with congtant returnsto scae for dl production factors (e + p + ¢ + 6 = 1), or an
endogenous growth model with increasing returnsto scale for dl production factors (e +p + ¢ + 6 >
1).%8  Alsp, if any combination of the reproducible capital inputs exhibits constant returns to scale (o +
B=1p+y=1a+y =1),then Equation (1) would smilarly be characterized as an endogenous
growth modd. If we assume, as do Mankiw et a. (1992), that physica and human capitd are subject
to decreasing returns to scae, then the economy, over the long-run, will tend to constant private
capital-labor, human capital-labor, and public capital-labor ratios®® Once steady state output is

achieved, additiond increases in output can only be achieved through increasesin capita productivity

%8 Wwhile changes in resource endowments (the discovery of new oil resources or the cure for AIDS) may
affects short-term capital-labor ratios, these changes would not affect the steady state capital-labor ratios unless
these changes affect capital productivity.

69 Senhadji (1999) noted that alarge part of the empirical growth literature supports the assumption of
decreasing returns to capital.
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or, under the assumption that the joint effect of decentrdization is positive, increases the leve of
decentraization.”

With respect to the impact of fisca decentralization, we note that decentralization may affect
output through two channels, a potentid direct effect on output, and a series of potentia indirect effects.

Taking the firgt-order derivative of Equation (1) with respect to fiscal decentrdization, we obtain

dr(t) _ AW [ 1 . MS, . 1J, s Govy,
dD (t) D(t) ME(t) IJ(t) Gov (t)
Kp Hp, Gp Ly

re e K(t) T BH(t) T G(t)+ ° L(t) ]

(4)

where the subscript refers to the first-order partid derivative of the variable with respect to fisca
decentrdization. Given that A(t) and D(t) are positive and that D(t) is bounded between zero (complete
centrdization) and one (complete decentrdization), the direct effect of fiscal decentraization in Equation
(4) isto, in effect, magnify theinfluence of A(t) on output. Given that D(t) is bounded, the direct effect
of decentralization is aso bounded at the lower end at A(t). Astheleve of decentralization declines,
the direct effect of D(t) on Y(t) increases, with the upper limit of the direct effect being undefined in the
event that the system is completely centraized.

With respect to the indirect effect of fiscad decentrdization on output through its potentia

influence on macroeconomic stability, the derivative of macroeconomic stability with respect to fisca

0 Asnoted by Gerson (1998), policies that lead to a permanent increase in the steady state capital-labor
ratio cannot lead to long-run per capita growth, unless A is steadily increasing. He argued, however, that since the
convergence to the new steady state may take years to occur, fiscal policy can still lead to higher output growth
rates for asignificant period of time, even though the neoclassical model might imply that these policies would affect
only the level of output and not its long-run growth rate.
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decentrdization is weighted by the level of macroeconomic gability. As M(t) approaches zero
(representing increased macroeconomic stability), the indirect effect of fisca decentralization on output
through macroeconomic stability increases. Conversely, as M(t) increases in absolute terms
(representing decreased macroeconomic stability), the indirect effect of decentralization on output
through macroeconomic stability decreases. Aswith D(t), MS(t) can be considered a bounded
variable, dthough the bounds of M(t) can only be represented as a finite negative number
(representing hyperdeflation) and afinite positive number (representing hyperinflation).

We now turn to the potential impact of fiscal decentraization on the distribution of public
resources and, in turn, on output. As with the impact of decentrdization on macroeconomic stability,
the first-order derivative of 1J(t) with respect to D(t) isweghted by 1J(t). However, unlike MS(t),
1J(t) is positive and bounded by zero (complete equdity in the distribution of resources) and one
(complete inequdity in the ditribution of resources). Astheleved of equdity in the distribution of public
resources among subnationd jurisdictions decreases (1J(t) approaches 1), the impact of fisca
decentralization on output through 1J(t) approaches the vaue of the first-order derivative of 1J(t) with
respect to D(t). Conversdly, as the system becomes more equitable in the distribution of public
resources across subnationd jurisdictions (1J(t) approaches 0), the potentid influence of
decentrdization through the interjurisdictiond equality channel increases.

Democratic governance isthefind termin A(t) and is measured by an index of economic

freedom, rule of law, and other subjective indicators of the prevaence of democratic governance in the
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country in question.”™ Gov(t) is positive and bounded between 0 and 1, with the upper bound
representing a country based upon democratic governance and the rule of law (eg. Switzerland) and the
lower bound representing a country with the complete absence of democratic governance (eg. Noth
Koreq). Astheleve of democratic governance declines (Govt(t) approaches the lower bound), the
potentia influence of fiscd decentrdization through democratic governance dso increases. Conversdly,
the level of democratic governance increases (gpproaches 1), the influence of the fiscal decentralization
on output through democratic governance decreases.

Turning to the physicd inputs in the production function, we note that the Equation (4) suggests
that fiscd decentraization may aso affect output through a series of indirect effects on the inputsin the
production function. Given that fisca decentralization results in the redllocation of resources from one
level of government to another, it is plausble that decentrdization may affect output through its influence
on public capita. Decentrdization may increase rate of accumulation of public capitd, and thus
economic growth aong the convergence path to the ba anced-growth steady State, though amore
efficient dlocation of resources than would otherwise occur in a more centraized system of governance.
Loca governments may respond more effectively to the needs of their congtituents, dlocating resources
to basic infrastructure, education, and hedth goods and services that have been shown to increase
private and human capital accumulation, and output, over time. Conversdly, if decentrdization resultsin
locd capture, increased rent-seeking activities by locd government officids, or merdly the poor

dlocation of investment resources due to the lack on ingtitutiona cgpacity, it is entirely probable that

Tus ng data from Freedom House' s Freedomin the World (2000) and following Dailami (2000), we
construct a composite index of democratic governance based on the measures of political rights and civil liberties.
We discuss the devel opment of the composite index in the next section.
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decentralization may decrease the accumulation of public capitd and, dl dse being equd, lead to lower
rates of economic growth aong the convergence path to the steady state. Decentrdization may adso
create incentives for loca governments to move away from the production of public goods that
generate large spillovers. If the firgt-order derivative of G(t) with respect to D(t) is positive, then
increasesin the leve of fiscd decentrdization are likely to postively influence output, though the output
effect isweaghted by theleve of G(t). Astheleved of G(t) increases, the output effect of D(t) through
G(t) dedines, anillugtration of diminishing margind returns to fiscal decentrdization.

With respect to the other physica inputs in the production function, there is a paucity of
evidence that fiscd decentrdization may influence these inputs and, in turn, output. We could assume a
priori that the first-order derivatives of private capital, human capita, and labor force participation are
equa to zero given that these effects are not discussed in the literature as one of the potential effects of
fisca decentrdization. However, the firg-order derivatives for these inputs are aresult of the
specification of the neoclasscd production function in Equation (1) and these inputs have aso been
shown to sgnificantly and robudtly influence the level of output over time. To exdude these variables a
this juncture without determining whether they are sgnificantly influenced by fisca decentrdization may
introduce specification bias into the empiricad models and may produce inconsstent etimates. We
believe that it is best to empiricaly determine the Sgnificance, if any, of the reationship between fiscd
decentrdization and these inputs rather than imposing an apriori restriction on the theoretical model that
the first-order derivatives of these inputs with respect to decentrdization are equd to zero.

To summarize this discusson, we can multiply Equation (4) by D(t) / D(t) and reorganize terms

to obtain
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where e refers to the dadticity of the first variable in subscripts with respect to fiscd decentralization.
Asillugrated in Equetion (5), the dadticity of output with respect to fiscal decentralization is dependent
upon the interaction between the indirect effects of decentrdization and the Sgn and magnitude of the
output elasticity term cannot be determined apriori. We can state that as the level of decentrdization
increasesto its upper limit of 1, the individual eadticities in Equation (5) increase, but without prior
knowledge as to the Sgn of these dadticities, we can not state whether the overall effect isto increase
or decrease the dadticity of output with respect to decentrdization. Conversaly, asthe leve of
decentrdization declines to its lower limit of O, the individua eadticitiesin Equation (5) should decrease,
but again, without knowledge as to the sign or magnitude of these dadticities, we can not determine with
certainty the effect on output dadticity.

To determine the influence of fiscd decentrdization on economic growth, we must first
determine the steady state levels of the physical inputsin the production function. Letiy, iy, , andigbe
the fractions of output invested in private, human, and public capita, respectively, and k(t) = K(t) /
L(t), h=H(t) / L(t), and g(t) = G(t) / L(t) be the stocks of private, human, and public capitd per unit
of labor. Following Mankiw et d. (1992), we assume that the same production function gppliesto all
forms of reproducible capital and consumption so that one unit of capital can be assumed to be

costlesdy transformed into one unit of consumption and vice versa’™ Recdling that labor force

2 See Lucas (1988) for an alternative specification with unique production functions for each of the capital
inputs.
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participation (L) and technology (T) are assumed to grow exogenoudy at rates n and g and that capita
depreciation is uniform at rate 6, the growth of output over timeis dictated by
k(t) = L y(t)- (n+ g+ d)k(t)
R(t) = b, y(t) - (n+ g+ 8)h(t) (6)
gty =i, y(t)y - (n+ g+ B)g(t)
Under the assumption of decreasing margind returnsto al forms of capital and that no combination of
capita inputs exhibits constant margind returns, (6) implies that the economy converges to the steady

dtate as defined by the steady state stock of private capital

il'ﬂ'*iﬂi* 1
k= (ty=[ =% k£ - B (7)
nt+tg+ 8
the steady state stock of human capitd,
.1—‘—*...* 1
1 4 1 r—T——
h=(ty=[2 = PR (8)
nt+tg+ 8

and the steady state stock of public capital

jlra-Bje;p 1 _
ge(ty=1[= A L ©)
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Subgtituting (7), (8), and (9) into the production function yields
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Expanding A(t) and taking the naturd logarithm of (10) yields

Iny* (t) = InT(t) + InD(t) + InMS(t) + InIT(t) + InGov(t)
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(11)

Equation (11) illustrates that Steady State per capita output is dependent upon the accumulation of
reproducible capita, population growth, the stock of technology, and the direct and indirect effects of
fiscal decentrdization. To complete the model, we need to examine how per capita output grows over
time. Following Mankiw et d. (1992), let y'(t) be per capita steady state output and y(t) be actual per
capita output a timet. We can then take the first-order derivative of (11) with respect to t to determine

the speed of convergence to steady state per capitaincome or

% = A (hy™ () - Iiy(t)) (12)

whereA =(n+g+3) (1-«-p-y). Equation (12) illugtrates the conditiona convergence hypothess,

that the deviation from a country’ s steady State per capitaincome level and a country’s per capita
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growth rate in income are pogtively related. Let y(0) betheinitid leve of per capitaincome, so that

(12) becomes

Iny(ty = (1-2"*yInyp*(t) + e” *t Iny(0) (13)

Subtracting y(0) from both sides of (13)

Y=Iny(t) - Iny(0) = (1-e" **YImp*(t) + (1- e *) Iny(0) (14)

and subgtituting (11) into (14) yidds the expresson for the change in per capita output over time

Y= (1-e*® [ InD(t) + InME(t) + InIJ(t) + InGov (t)

e+B+y ] ,
I_UI;B_'_wln(n-rg-rb)w-r l—m-rB-l-wlmk (15)
+ 1-m+B+l|Ilnih+ 1—m+B+ﬂrlni‘_lny(°>]

economic growth, asillustrated in (15), is afunction of the determinants of the steedy state and the
initial leve of per capitaoutput. Equation (15) has the advantage over previous theoretica
Specifications of the impact of fiscal decentrdization on economic growth in that (15) explicitly takes
into account out-of-steady-state dynamics. Equation (15) dso illustrates the difference between the
bounded indtitutiond factorsin the production function and the physical inputs in the production
function. Theinditutiond factors directly influence economic growth while the physica inputs are
weighted by theratio of their output share to labor’ s share of output.

A standard problem in the neoclassical literature arises with the specification of (15) in thet if

countries have permanent differences in technology, then these differences would enter as part of the
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error term and be positively corrdated with initiad per capita output. Permanent variationsin technology
could bias the estimated coefficient on initid per capita output toward zero and also might bias the other
estimated coefficients. While Mankiw et d. (1992) did not find evidence to support the contention that
countries have permanent differencesin their production technology, we must be awvare of such a
possihbility. However, if initid technology were not heterogenous, then we should observe that countries
with amilar levels of fiscd decentraization and rates of cgpital accumulation and population growth,
should converge in income over time.

A smilar problem may arise in the specification of (15) in that while countries may not have
permanent variations in technology, they may have permanent variationsin thair ingtitutiond factors,
including the levd of fiscal decentrdization. Aswith permanent variationsin technology, permanent
vaiaionsin the inditutiona conditions, would enter as part of the error term and would dso be
pogitively corrdated with initid income. We will need to determine whether these fixed effects are
ggnificant and whether we should control for them in the estimation of the influence of fiscd
decentrdization economic growth. We will return to thisissue in Chapter Five.

The Hypotheses Framework

We now turn to the task of developing the empirical hypotheses that will be tested in Chapter
Five. In this section, we first develop the testable hypotheses with respect to the indirect effects of fiscal
decentraization on economic growth before turning to the question of the direct and overdl impact of
fisca decentraization on economic growth. We then examine the potentid policy tradeoffs associated
with fiscd decentrdization and discuss the framework for examining the magnitude of these tradeoffs.

Fiscd Decentrdization and Economic Efficiency
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We must first note thet it is very sgnificant that neither of the two potentid economic efficiency
effects of decentraization are recorded in the nationa income accounts. Changesin dlocative
efficiency (resulting from the ability to match the heterogeneous preferences of taxpayers) trandate into
increased (or decreased) individua welfare. In genera, these changes in consumer welfare are not
reported anywhere, including the nationa income accounts. In fact, identical public expenditures with
different levels of dlocative efficiency are recorded the same in the income accounts: by the leve of
expenditures at the nationd or subnationa level. Smilarly, equa expenditure programs with very
different levels of technicd efficiency provide the same reading in the nationd income and product
accounts.

Second, if fisca decentrdization leads to changesin alocative efficiency, the casud reaionship
between fiscal decentralization and economic growth is much less clear than with the rdationship
between fiscal decentrdization, technical efficiency, and economic growth. Given that the changesin
dlocative efficiency resulting from fiscal decentrdization are not directly accounted for in the
conventiona measures of output and economic growth, we would require information on input and
output prices to examine the question of whether fiscal decentrdization induces gainsin dlocative
efficiency. Given the paucity of information on input and output prices for developing and trangtiona
economies, we must forgo examination of this question & thistime.

Whether or not fiscal decentrdization induces gainsin technical efficiency isunclear. If citizens
are able to migrate from one subnationa jurisdiction to another in response to the tax-expenditure offers
of jurisdictions, then subnationa governments may be forced to become more compstitive over time,
resulting in increased technicd efficiency and innovation in the provison of public goods and services.
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If subnationa governments operate on a higher technica production frontier, then a redllocation of
resources away from the center to subnationd governments may lead to higher quality and/or quantity
output. If this hypothesis cannot be rgected then, dl ese being equd, the accumulation of reproducible
capitd should be higher in rdatively more decentraized countries. Conversdly, if subnationa
governments operate on alower technica production frontier or if citizens are unable to effectively
voice their preferences, if their mobility is constrained, or if subnational governments lack the
ingtitutional capacity to provide local public goods and services, decentraization would lower the
accumulation of reproducible capita over time.
This being said, we can examine the direct technical efficiency effects of fiscal decentraization
by noting that Equation (4) illustrates that the change in output resulting from a change in the levd of
fiscd decentrdization is afunction of decentrdization’s impact on the accumulation of private, public,
and human capitd. Controlling for other factors, we should observe that a changein the level of fiscd
decentrdization (D(t) - D(t-1)) = O sgnificantly influences the accumulation of private, public, and
human cepitd. More specificdly,
Hypothesis One: All dsebeing equd, achangein the leved of fiscd decentraization (D; -
D.1) » 0may lead to achange in the accumulation of per capita private
capital investment as measured by per capita gross domestic fixed
investment for the private sector (K; - K..;) = O.

Hypothess Two: All dsebeing equd, achangein the leved of fiscd decentraization (D; -

D.1) = 0 may lead to achange in the accumulation of per capita public
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capital investment as measured by per capita gross domestic fixed
investment for the public sector (G, - G;.,) = O.

HypothesisThree:  All dsebeing equd, achangein theleved of fiscd decentraization (D; -
D.,) » 0may lead to a change in human capita stock as measured by
infant mortality (H; - H.,) = O.

Fisca Decentrdization and Macroeconomic Sability

If fiscal decentralization significantly influences macroeconomic sahility, theimpact on
economic growth is clear in that the empiricd evidence in the literature suggests that macroeconomic
gability has a pogtive and sgnificant influence on economic growth. A priori, there gppearsto bea
generd consensus in the literature that poorly designed or implemented decentralization policies can
create incentives for subnational governments to engage in fiscdly irresponsible and unsustainable
expenditure policies. Decentrdization also reduces the tax and expenditure scope available to the
centrd government for usein its stabilization function and may divert scarce resources from projects at
the nationd levd that are growth-enhancing. However, if subnational governments are more able to
more effectively respond to regiond variationsin aggregate demand and supply shocks, then we may
observe that fiscal decentraization may result in increased macroeconomic stability.” Controlling for
other determinants of macroeconomic stability, we should observe that a permanent change in the level

of fiscal decentrdization influences the level of macroeconomic sability.

& Spahn (1997) argued that economic shocks are not symmetrically distributed across subnational
governments and that subnational governments are thus better positioned to tailor their tax-expenditure packages to
macroeconomic disturbances.

76



Hypothesis Four: All dsebeing equd, achangein the leved of fiscd decentrdization (D; -
D.,) » 0 may lead to achangein the level of macroeconomic sability
as measured by the pricelevel (MS - MS.;) = 0.

Fiscd Decentrdization and the Didtribution of Resources

One of the primary arguments againg fiscal decentrdization in developing and trangtiond
economiesis that decentralization exacerbates exigting inequaitiesin the distribution of public resources
across subnationd jurisdictions. As with macroeconomic stability, there appears to be an a priori
consensusin the literature that poorly designed or implemented fisca decentralization programs can
lead to a concentration of public resourcesin smal number of paliticdly influentid or resourcerich
juridictions. Unlike macroeconomic stability, however, there does not appear to be a consensus
whether increased horizontd fiscal digparities reduce economic growth. If the increased disparities are
aresult of the redlocation of public resources to more efficient uses, then it is possible that
decentralization may induce increased digparities which in turn result in higher economic growth. Given
the consensusin the literature, we would expect a priori that fisca decentrdization postively and
sgnificantly influences horizontd fiscd disparities

A problem does exist in testing this hypothessin that alack of data on the distribution of public
resources across subnational governments, over time, and across countries, prevents us from
empiricaly examining the question of whether fiscal decentrdization increases horizontd fiscd digparities
and whether this has a 9gnificant influence on economic growth. Unfortunately, the available data only
provides aggregate measures of revenues and expenditures at each level of government and we must

leave the task of congtructing a database of cross-country horizontal fiscal disparitiesto future research.
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Given the lack of information on horizontal fiscd diparities, we will use data on income inequdity
across the entire population, as measured by the Gini coefficient, as a proxy for horizonta fisca
disparities. We readily acknowledge that the Gini coefficient is an imperfect proxy for the distribution
of resources across subnationd jurisdictions and that caution must be exercised in specifying the
empiricd modd and interpreting the results. We must dso make a caveat with respect to the estimation
the interjurisdictiond equdity hypothess with interpersond income inequdity data. The avalable Gini
coefficient data are not of sufficient quantity for incluson in the annud pand data set that isused in
Chapter Five to test the other hypothesesin this section. Given the limited nature of the data, we will
only be able to test this hypothesis usng a sub-sample of countries from the annual pandl data set and
for alimited number of time periods. This being sad, the fifth testable hypothessis
Hypothesis Five: All dsebeing equd, achangein the leved of fiscd decentraization (D; -
D.1) = 0 may lead to achange in the leve of interjurisdictiond fiscd
equdity as measured by the Gini coefficient (1J, - 1J,.,) = 0.

Fisca Decentrdization and Democratic Governance

One persgtent argument in the literature has been that developing and trangtiona countries may
lack sufficient indtitutiona capacity to redlize the potential gains from fiscd decentrdization. Subnationa
governments in developing and trangtiona countries may lack the adminigirative capacity to provide
public services or the ability (or willingness) to respond to the needs of their condtituents. Democratic
indtitutions may be week or non-existent, eiminating the channel by which congtituents legdly influence

the operations of their governments. Decentraization, it is argued, only increases opportunities for rent-
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seeking behavior in these environments and actudly harms public service provison. Only when
aufficient development has occurred can the gains from fiscal decentralization be redized.

On the other hand, decentralization has been seen as amethod of breaking the grip of centra
governments and fostering the development democratic and other socid indtitutions. Decentraization
increases the need for trangparent and stable relations across and between levels of government and
exerts a pogtive influence on the development of ingtitutions in developing and trangtiona countries. By
fostering the emergence and strengthening of democratic indtitutions, fiscad decentrdization reduces
opportunities for malfeasance and misalocation of public resources. Resources that would otherwise
be diverted are now available for public good provision and investment, enhancing economic growth
over time.

The measurement of “democracy” or “democratic governance’ is atask outside the scope of
this dissertation and we will rely on an accepted measure of democratic governance for our analyss of
the impact of fiscd decentralization. The Freedom House is an internationaly recognized, non-partisan,
research organization committed to promoting democratic governance and the rule of law. The 2000
edition of Freedom in the World contains annua assessments from 1973 on civil and politica liberties
for over 150 countries. The survey rates each country on a seven-point scae for both politica rights
and civil liberties, with 1 representing the most free and 7 the leest free. Following Daillami (2000), we
congtruct a composite index of democratic governance based on the Freedom House measures of
politica rights and civil liberties, where the composite index is equd to:

Democracy = (14 - civil rights - palitica rights) / 12
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such that the range of the index isfrom 0 to 1, with O indicating a complete absence of democratic

governance, and 1 indicating afully developed system of democratic governance. Using thisindex, we

should observe that a permanent change in the leved of fiscad decentrdization induces a change in the

level of democratic governance, or

Hypothesis Six: All dsebeing equd, achangein the leved of fiscd decentraization (D; -

D.,) * 0 may lead to achange in the level of democratic governance as
measured by the composite index of democratic governance (Gov; -
Gov,,) = 0.

Fiscal Decentrdlization and Economic Growth

We now turn to the question of the relationship between fiscal decentrdization and economic
growth. Asillugtrated in Equation (15), fiscal decentrdization has adirect relationship with economic
growth, and a series of indirect effects that arise from the direct relationship between fiscal
decentrdization technica efficiency, horizonta fisca digparities, macroeconomic sability, and
democratic governance. From (15), dl else being equd, a permanent increase in the level of
decentralization should significantly influence per capitaincome growth.

Hypothesis Seven:  All dsebeing equd, achangein theleved of fiscd decentraization (D; -

D..,) = 0 should lead to achange in per capita economic growth as
measured by the change in per capita Gross Domestic Product (Y; - V..
)+0.

The Tradeoffs of Fiscal Decentrdization
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The remaining question focuses on the tradeoffs between the direct and indirect effects of fisca
decentrdization. Policymakers are generdly cognizant of the potentid tradeoffs involved when deciding
on the scope and magnitude of a decentraization program. It could be that more decentrdization
would result in increased horizontd fisca digparities or increased macroeconomic ingability. What they
do not know but what could be very useful to them is the quantitative relations in these tradeoffs, for
example, for aparticular change in the level of decentrdization, what is the resulting effect on
macroeconomic stability, horizontal fiscal equities, democratic governance, and growth?  If these
hypothesized tradeoffs exi<t, policymakers may find the tradeoffs unacceptable for a given increase (or
decrease) in the level of decentrdization. Following Dollar and Kraay (2000), we can use the
estimation results from Equation (15) to cacul ate the average long-term growth impacts of changesin
the outcomes of fiscd decentrdization. By cdculating a one standard deviation change in fisca
decentrdization and then multiplying the one standard deviation by the estimated coefficient from
Equation (15) for each variable, we can estimate the static long-term growth effect of a one standard
deviation change in each variable. These results will then dlow us to quantify the tradeoffs between the
outcomes of fiscal decentrdization.

In summary, we use the seven testable hypotheses devel oped in this section to examine the
effect of fiscal decentralization on economic efficiency, interpersona income inequdity, macroeconomic
gability, democratic governance, and economic growth. Given the uncertainty on whether fiscd
decentrdization postively or negatively influences these outcomes, we have left this determination to the
empirica andyds. We now turn to the development of the empirica framework within which we will

test the hypotheses developed in this section.
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CHAPTER FOUR

EMPIRICAL METHODOLOGY

Introduction

In Chapter Three, we devel oped a neoclassica mode of economic growth that not only
included the hypothesized direct linkage between fiscd decentralization and economic growth, but also,
for thefirg timein the literature, developed the indirect linkages between fiscal decentralization and
economic growth. From this theoretical modd, we devel oped seven testable hypotheses on the
influence of fiscal decentralization and the framework within which we can quantify the potentia
tradeoffs between the outcomes of fiscal decentrdization. We now turn to the task of developing an
empirical framework within which we can empiricaly investigate the influence of fiscal decentrdization
on technicd efficiency, interjurisdictiona equdity in the distribution of public resources, macroeconomic
gability, democratic governance, and economic growth.

The objective of this chapter isto present an empirical methodology for estimating what isthe
impact of fisca decentraization. In the second section, we discuss the measurement of fiscal
decentralization and the data sources that are used for the estimations reported in Chapter Five. We
aso define and discuss the variables that are used to test the hypotheses developed in Chapter Three of

this dissertation. In the third section, we develop the empirica framework and specify the estimation
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equations that are used in Chapter Five to test the seven hypotheses on the influence of fiscal
decentrdization. Wefirgt discuss the two-way error components model for unbaanced panels and the
tradeoffs involved in usng afixed effects mode rather than arandom effects modd to estimate the
influence of fiscal decentrdization. We conclude the section and chapter with the specification of the
estimation equations that we will usein Chapter Five to estimate the impact of fiscal decentralization

and the potentia tradeoffs among the outcomes of fiscal decentraization.

Data Sources

In this section, we examine the measurement of fiscal decentralization, the data sources that are
used to develop the panel data set for estimation of the testable hypotheses, and the variables used in
the specification of the estimation equationsin third section of this chapter. We noted in Chapter Two
that fiscd decentrdization is a multi-dimensiond process that has been typicaly measured in one
dimension due to the lack of information on the autonomy of subnationa governments. As we discuss
below, thisissue remains an unsolved problem due to awide range of factors. Wethenturnto a
discussion of the data sources that are used to develop the dependent and independent variables used
in the specification and estimation of the hypotheses developed in Chapter Three. We conclude with a
discusson of the main variables of interest that are used in the third section for the specification of the
estimation equations.
The Measurement of Fisca Decentrdization

Idedlly, we would wish to construct a pand data set of measures of fisca decentraization thet

would effectively quantify the activities of subnational governments that result from independent decison
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making.” In this context, we would classify those revenues and expenditures that are under the
effective control of the centrd government as centra government activities, regardiess at which levd of
government these revenues or expenditures occurred. Likewise, activities that were under the control
of subnationa governments, even if they were funded by the central government, would be classified as
asubnationa government activity. Congructing such a panel data set would require information on the
types of grants and transfers received by subnationa governments; the structure of the tax system to
determine whether and how revenues were shared and the discretion of subnationa governments to
levy and collect taxes, and the discretion granted to subnationa governments to expend resources to
meet the needs of their condituents. Idedly, we would aso include information on the politica
autonomy of subnationa governmentsin the fiscad decentrdization data set.

Unfortunately, we can not readily address these issues with the available data. The
Internationa Monetary fund established the Government Financid Statistics (GFS) system with the
objective of providing a conceptua and accounting framework for the evauation of the anadlyss of the
general government sector of the economy. The GFS system is designed to provide Statistics that
enable policy makers and analysts to sudy the development of genera government revenues and
expenditures over time. Asthe GFS system is harmonized with other macroeconomic statistical
systems, data from the GFS system can be combined with other macroeconomic datafor the evauation
of generad government performance. Furthermore, the establishment of internationd standardsin the

GFS sysem permits the use of GFS data in cross-country anadyss of government operations. The

" See Oates (1972) and Guess et al. (1997) for afurther discussion of thisissue.

85



Government Finance Satistics Annual Yearbook (1999) is the primary data source for public sector
revenues and expenditures and contains information on centrd, regiond, and local government, where
appropriate, revenues and expenditures.”™

While the GFS system reports information on grants and transfers between the various levels of
government, it does not contain information on whether the grants and transfers are under the control of
the centrd or recipient level of government or if the grants are conditiond, block, or lump-sum. The
GFS system aso does not report information on the nature of trandfers. Cross-sectiond and time-
series data on the number and size of subnationd governmentsis sketchy at best for devel oped
countries and virtualy non-existent for developing and trangtiona countries, except in those cases
where technica assstance providers have conducted surveys of subnationa governments. It isthislack
of information that has led to the use of a measure of fisca decentrdization that istypicaly congructed
asaratio of subnationd government expenditures (revenues) to genera government expenditures
(revenues).™

The problem with defining decentrdization as the ratio of subnational government revenues
(expenditures) to generd government revenues (expenditures) is that we do not know to what extent
subnationd governments have autonomy in their decisions about expenditure compogtion and the
production and delivery of public goods and services. We aso do not have information on whether

subnationd governments have discretion on railsing revenues. Qudlitative measures of these revenue

> For an overview of the GFS, see http://www.imf.org/external/pubs/ft/gfs/manual/index.htm.
6 Generd government revenues (expenditures) are equal to the revenues (expenditures) of the

consolidated central government (budgetary central government, extra-budgetary funds, and socia security) and the
revenues (expenditures) of subnational governments.
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and expenditure decisons would be needed for the congtruction of a measure of decentrdization that
encompased the decision making authority of subnationa governments.

Even if we had complete information on the revenue and expenditure autonomy of subnationa
governments acrass countries and time, we would still lack sufficient information to congtruct a multi-
dimensiond measure of fiscd decentrdization. We would aso, if the hypothesis that decentrdization
and democratic governance sgnificantly influence one another is correct, require information on the
political autonomy of subnational governments. As we noted in Chapter Two, if subnationa
governments are not elected through free, contestable, and separately held eections, then the potentia
gainsfrom fisca decentraization may be limited. Decentrdization, in this case, may merdy result in the
transfer of power from anationa politica party (or dites) to asubnationd politicd party. Inthis case,
even if we had complete information on the expenditure and revenue authority of subnationa
governments, the lack of information on the paliticd autonomy (and freedom) of subnationd
governments would prevent the congtruction of an accurate, multi-dimensiond measure of fisca
decentrdization. We are, as Oates (1972) concluded, left with the standard, albeit imperfect, measures
of fiscal decentrdlization based on revenue and expenditure data.

The dectronic version of the GFS reports data annually from 1972 onwards and contains data
on the multiple levels of government, to include, where gpplicable: supra-nationd authorities,
consolidated central government , budgetary central government, regiona and state governments, and

local governments.”” We use the data on consolidated central governments, regiona and state

" Consolidated central government includes the central government, extra-budgetary funds, and social
security institutions.
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governments, and locad governmentsin our andysis of the impact of fisca decentraization. To dete,
only countries that are members of the European Union have observations for the supra-nationd
category and previous work has discounted the effects of these revenues and expenditures. For those
countries that do not report consolidated centra government data, we substitute data on the budgetary
central government.”® Of the 180 plus potential countries in the GFS data set, we selected those
countriesin the GFS that reported revenues and expenditures for at least the centra government and at
least one leve of subnationa government. We did not include those countries that stopped reporting
revenue and expenditure information prior to 1990 and those countries whose reported data were
mathematically inconsstent. We did include countries that reported zero or minimal expenditures or
revenues for at least one subnationd level of government. This sdlection process resulted in a base
panel data set of 52 developed, developing, and trangtiona countries.

Using data from the GFS, we cdculate two measures of fiscal decentrdization. The measures
of decentrdization are: (1) theratio of tota subnational government revenues to generd government
revenues (RevDec) and (2) theratio of total subnationa government expenditures to generd
government expenditures (ExpDec). RevDec and ExpDec are standard measures of fisca
decentraization that have been widely used in the previous studies of determinants and outcomes of

fiscal decentralization.” Previous studies of fiscal decentralization have attempted to construct measures

8 While budgetary central government revenues and expenditures do not equal consolidated central
government revenues and expenditures, this substitution is only conducted for three countries (Fiji, Kenya, and the
Phillippines) and is consistent with previous empirical work in the literature. See Davoodi and Zou (1998) for an
example.

& See Kee (1977), Pommerehne (1977), Bahl and Nath (1986), Wasylenko (1987), Oates (1972, 1993),
Davoodi and Zou (1998) and Zhang and Zou (1998), among others.
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of decentraization net of grants and transfers and net of certain types of expenditures® As previoudy
discussed in this section, the GFS does not contain sufficient information to differentiate between those
revenues and expenditures under the control of the centra government and those revenues and
expenditures under the control of subnational governments. Without country-specific information on the
expenditure process and structure of the revenue system, such attempts are likely to produce biased
measures of decentrdization, with the bias depending on the nature of assumptions as to what revenues
and expenditures should be subtracted from the aggregate measures of decentrdization. Given the
scope of this dissertation, we believe that, with respect to the measurement of fiscal decentrdization, it
is best to be consstent with the previous studiesin the literature and we leave the congtruction of a
multi-dimensiona mesasure of fiscal decentrdization to future research.

Other Data Sources

We congtruct an unbaanced panel data set that is drawn from five sources. the eectronic
version of the International Monetary Fund' s Gover nment Finance Statistics Annual Yearbook
(1999), the World Bank’ s World Devel opment | ndicators 2000 (2000)8 , the United States Census
Bureau's International Data Base (2000)%2, Freedom House' s Survey of Freedom (2000)% and

Deininger and Squire's (1996)® data set on income inequality. Aswe have aready discussed the GFS

80 seeWoller and Phillips (1998) for an example of this approach.
81 For an overview of the WDI, see http://www.worldbank.org/data/wdi2000.

82 For and overview of the IDB, see http://www.census.gov/ipc/www/idbnew.html.

8 For an overview of the SOF, see http://www.freedomhouse.org/ratings.

8 see http://www.worldbank.org/research/growth/dddei squ.htm for a recent review of the Deininger and
Squire (1996) data set.
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and the World Development Indicators has been extensvey usad in the fiscd decentrdization and
economic growth literature, we do not believe that an overview of these data sources is warranted a
thistime. We therefore provide a short discussion of the remaining data sources.

The United States Census Bureau' s Internationa Database (IDB) is an el ectronic database of
socio-economic statigtics for 227 countries and combines data from country sources with the estimates
and projections of the International Programs Center of the United States Census Bureau.® The IDB
contains country level measures of population distribution disaggregated by age and sex, fertility and
mortdity statistics, and data on the work-related activities of the population. We will use this data set
to control for one of the determinants of economic growth (population growth) and dso to examine the
influence of fiscd decentrdization on the infant mortdity rate.

The Freedom House is an internationaly recognized, non-partisan, research organization
committed to promoting democratic governance and the rule of law. The Freedom House publishesthe
Freedom in the World Survey which provides an annua evauation of freedom and democracy
throughout the world. According to the 2000 Survey, freedom represents the ability to spontaneoudy
act in areas that are outside government control, even though the government could exercise contral if it
S0 desired, while ademocracy isa political system in which citizens choose their representatives fredy
among competing groups and individuas who are not designated by the government. The Freedom
House assigns ratings to countries based upon the actud politica and civil environment in recognition

that these rights and liberties may be sgnificantly influenced by state and non-governmentd factors.

85 While the World Devel opment Indicators (World Bank, 2000) database contains information on
population characteristics, the IDB database is more suitable for inclusion in the panel database asit is more
complete for the sample countriesin the database.
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The Survey assesses the state of freedom and democracy through two general sets of
characteristics grouped under politica rights and civil liberties. According to the 2000 Survey, politica
rights enable individuds to actively and fredy participate in the political process a the locd, regiond,
and nationd leve of palitics. Paliticd rights include the right of al adults to vote and compete for
politica office and for €lected representatives to fredy vote on public policies without government
interference. Civil libertiesinclude the freedom of association, press, religion, and encompass the ability
of individuals to develop views and indtitutions without undue government interference. We can usethe
rankings in the Survey to congtruct a composite index of democratic governance to investigate the
relationship between fisca decentraization and democratic governance.

The Deininger and Squire (1996) data set reports Gini coefficients for ardatively large number
of countries and years relative to previous data sets on inequality.® Significant problems do exist when
attempting to use this data to compare income inequality across countries and acrosstime. Firdt, two
different measures of inequality are contained in the data set: those measures based upon income
distribution and those measures based on the distribution of consumption. For the class of countries
with income based measures of inequdity, differences exist between those countries that measure
inequality on the basis of grossincome versus those who measure inequdity on the basis of net income.
Finaly, while some countries use the household as the unit of measurement, other countries measure

inequaity using the individua as the unit of measurement.®” While the income inequdity is, as previoudy

8 The Deini nger and Squire (1996) database has been used by most, if not all, of the recent studies of the
relationship between income inequality and economic growth, to include Dollar and Kraay (2000) and Forbes (2000).

87 See Deini nger and Squire (1996), Doallar and Kraay (2000), and Srinivasan (2000) for a discussion of these
and other measurement issues with respect to income inequality.
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discussed in Chapter Three, a best an imperfect proxy for interjurisdictiona equdity in the distribution
of public resources, it is the best measure available given the absence of pand data on horizontd fiscal
disparities.

The last step in the process of developing the pand data set is combining the data extracted
from the GFS with the data extracted from the other data sources. This step reduces the Size of the
data set from gpproximately 1,000 observations to 610 observations due to missng observationsin the
socio-economic data sets.® While a significant reduction in the overal size of the pand data s, the
result is il gpproximately four timeslarger than any previous data set on fisca decentraization and
offers us greater flexibility in the pecification and estimation of the empiricd modds. We must note
that the panel data set is unbalanced, that is, the number of countries observed in year t isless than or
equd to the number of countriesin the sample. Unlike some previous studies in the literature, we do
not creete linear gpproximations of the missing data points to increase the sze and balance the pand
data set.®® A linear gpproximation, which may merdy reflect the time-wise average of the series around
the missing data points, islikely to obscure the variability in the series that may arise, in part, due to the
influence of fiscd decentrdization. Linear gpproximation may aso introduce bias into the series
depending upon which observations are used to create the gpproximations for the missng data points.
It isentirdly possible that the observations may reflect a period in time in which the structure of the

economy is sgnificantly different from other periodsin time (during an ail or policy shock, for example).

8 curi ously, the majority of the missing data are from developed and not developing countries.
Investment data, in particular, are difficult to obtain for developed countries.

89 see Woller and Phillips (1998).
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Given the potentid problems that may result from the use of linearly approximized observetions, we
believe that this course of action is not gppropriate for our investigation into the influence of fiscd
decentrdization.

Variables of Interest

We now turn to a discussion of the dependent and independent variables of interest that we use
in the following chapter to estimate the influence of fiscal decentrdization on technicd efficiency,
macroeconomic stability, democratic governance, income inequdity, and economic growth. We refer
the reader to Appendix B of this dissertation for acomplete list of variables, their definitions, and
sources and Appendix C for the list of sample countries and years for which they are present in the
sample.

Wewill useinfant mortdity to test the hypothess thet fiscal decentrdization sgnificantly
influences the efficiency of the provison of public services. Aswe noted in Chapter Threg, the
measurement of public sector efficiency is an imperfect science and studies have only recently focused
on the effectiveness of outputs in achieving objectives® We follow Gupta et d. (1997) in measuring
the efficiency of public hedth services in developing and transitiona countries with an indicator of hedth
outcomes, thet is, infant mortdity. Infant mortality is defined by the World Devel opment Indicators
(World Bank, 2000) as the number of desths of children under the age of 1 per 1,000 live births.

While schooling measures are dso used in the measurement of public sector outcomes, aswell asa

9 See Diamond (1990) for a concise review of the parametric and non-parametric approaches to estimating
the efficiency of the public sector.
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measure of human capital, sufficient data does not exist for the early time periodsin the sample to
warrant the inclusion of school variablesin the pand data st.

We will use two measures of fixed investment to test the hypotheses that fiscal decentrdization
influences the accumulation of public and private capitd. Measures of gross domestic fixed investment
are reedily available from the World Devel opment Indicators (World Bank, 2000) for the countriesin
the sample. We can further disaggregate gross domestic fixed investment into gross domestic private
fixed investment and grass domestic public fixed investment. Using these two variables, we can
investigate the influence of decentrdization on capital accumulation and aso control for an important
determinant of economic growth.

To test the hypotheses that fiscal decentrdization sgnificantly influences macroeconomic
gability, we will use the annua change in the Consumer Price Index (CPI), more commonly know as
the inflation rate, as the measure of macroeconomic stability. We noted in Chapter Three that we
would prefer to use a composite index equa to the sum of the unemployment rate and the inflation rate
as the measure of macroeconomic stability. As with measures of school enrollment, measures of
unemployment are not readily available for the early periodsin the sample. While unemployment data
could be obtained directly from the countries in the sample, problems of consstency and comparability
across countries and time would prohibit the use of the data. We are thus |eft with the annud inflation
rate which we obtain from the World Development Indicators (World Bank, 2000).

Turning to the hypothess that fiscd decentrdization Sgnificantly influences democratic
governance, we must first define a measure of democratic governance. The Freedom in the World

Survey (2000) rates countries politica rightsand civil libertiesonalto 7 scde. A scoreof 1
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represents a state with full respect and protection of civil liberties and where dl citizens are able to
choose their leaders from competing parties and individuas without government interference. A score
of 7, on the other hand, represents a state in which there is no respect or protection by the state of civil
liberties and the absence of free, separately held, and contestable dections. The 2000 edition of
Freedom in the World contains annua assessments of the state of freedom in 191 countries. From this
data, we follow Dailami (2000) to construct a compodite index of democratic governance that ranges
from O (complete absence of democratic governance) to 1 (fully functioning democratic system).®* We
do recognize that democratic governance, much like fisca decentrdization, is aprocess that should be
measured in multiple dimensions and the compaosite measure may fall to capture dl the dimensons of
democratic governance. However, the measure is consstent with the literature on governance issues,
comparable across countries and time, and is the only available pand data measure of democratic
governance available at thistime.

One of the testable hypotheses generated by the theoretical model isthat fiscal decentrdization
may influence subnationa horizontd fiscal equity. As previoudy discussed in Chapter Three and in this
chapter, pand data on subnational horizontal equities are not available and we are | eft with the
available, but imperfect, measure of income equdity. We will use the Gini coefficient as the measure of
income inequdity where the Gini coefficient is equd to theratio of the area of the actud Lorenz curve

and the Lorenz curve representing the equd didtribution of income. We recognize that the relationship

91 Asnoted in the previous chapter and in Appendix B, the composite index is equal to the following
formula: ((14 - political rights score - civil rights score) / 12), where the political and civil rights scores range from 1
(most free) to 7 (least free). The resulting index ranges from 0 to 1.
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between income equdity and horizonta fiscd equities istenuous at best and that the results based upon
the income equdity data should merdly be indicative of the need for further analyss.

For per capitaincome, red GDP data are obtained from the World Development Indicators
(2000) and tota population data are obtained from the IDB (2000) database. The real GDP per capita
variable is then used to caculate the economic growth variable, which is equa to the period-to-period
change in real per capita GDP. See Table 1 for the descriptive statistics for the variables discussed in
this section. We now turn to the task of specifying the estimations equations that are used in Chapter

Five to test the hypotheses developed in Chapter Three.

Empiricad Modds

Only recently have pand data estimation techniques been used to investigate the impact of fisca
decentralization on economic growth.®? We believe that the use of pandl datais more appropriate to
the question of the influence of fiscal decentralization in that decentrdization is a diffuse process that
occurs over time and cross-sectiona analyss may result in incorrect inferences as to the nature of fisca
decentrdization. With thisin mind, we first discuss the general form of the two-way error components
modd before devel oping the estimation equations for each of the testable hypotheses.

A common observation in the economic growth literature isthat it islikely that a number of
unobservable individud factors, in addition to those factors that we do observe, significantly influence

the Steady State position, and the convergence growth path, of a country over time. We can classfy the

92 See Davoodi and Zou (1998) and Woller and Phillips (1998).
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unobservable factorsinto those that vary across countries but not across time, those that vary across
time but not across countries, and those that vary across counties and time. We must aso control for
the unbalanced nature of the sample where the number of time-series observations for each country in
the sampleislessthan or equd to T, where T denotes the maximum number of time-period
observations in the sample. We refer the reader to Appendix D for aexpanded discussion of the two-
way error components model for balanced and unbaanced pandls.

Following Hsao (1986) and Baltagi (1995), we can specify the genera form of the unbaanced

two-way error components pand data model as

v, = X/B+tu, i=1,...N, t=1,..T (16)

with i denoting countries and t denoting time. If the sample were balanced, i would rangefrom 1to N,
where N represents the number of countriesin the sample. However, the sample is unbalanced and i
ranges from 1 to N, where N; (N; < N) denotes the number of countries observed in year t and we can
define the total number of observationsasn = 3t N, . Drawing upon Baltagi (1995), we can decompose

the error term u;;

u, = Wt At Vv, i=1,.. N, t=1,..,T (17)

where ; represents the unobservable country specific effect, A; the unobservable time specific effect,
and v;; isthe remainder stochastic disturbance term. Let D, be the (N, x N) matrix obtained from the
identity metrix 1, by omitting the rows corresponding to countries not observed in year t, v bethe

vector of ones of dimendon T, and define
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Dl DhN
A= (ALY =L ] (19

D, . D,

whereA, = (D; , ..., Dy )isnx N and A, = diag[ D! y ] isnx T. Thematrix A defines the dummy
variable structure for the unbalanced panel datamodel. Note that for complete pands, A; = (v ° 1,,)
and A, = (I °v).

If we assume that the u; and A, are fixed parameters to be estimated; the v;; are identicaly,
independently distributed (11D) with zero mean and congtant variance (vi; ~ 11D (0, 6,?)); X, represents
the matrix of regressors and the X;; are independent of v;, for dl i and t; and y;; represents the
dependent variable of interest, then we can estimate the impact of fisca decentralization usng atwo-
way fixed effects error components model using the dummy variable structure and the unbaanced two-
way error components model discussed in this section. One problem that arises with the specification
of afixed effects modd isthat, for pands with many individuas (countries), the dummy varigble
gructure will betoo large for feasble estimation. We can, following Hsiao (1986) and Bdtagi (1995),
apply the Within transformation to “sweep” the time and country specific effects. This transformation
does come at a cogt in that by goplying the Within transformation we also “sweep” out any time-
invariant and country-invariant variaoles.

One question that arises is whether we should consider atwo-way random effects error
components modd instead of atwo-way fixed effects error components model. By using the fixed

effects gpproach, we explicitly assume that the observed differences between countries in the sample
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can be attributed to parametric shifts of the regression function.*®* While we assume that the X;, are
independent of the v;;, we do not assume that the X;; are independent upon the ; and 4, , that is, we do
not have to explicitly assume that the regressors are independent of the country specific or time pecific
effects. This meansthat the fixed effects modd produces consstent estimates in the presence of
heteroscedadticity. Inferences, however, are conditional on the N countriesand T time periods
observed in the sample. The fixed effects modd, regardiess of the sample Sze, isaso codtly in terms of
degrees of freedom logt relative to the random effects approach.

With the random effects gpproach, we explicitly assume that the country and time specific
effects are randomly digtributed and that the parametric function varies from country to country. Unlike
the fixed effects gpproach, inferences are not conditiona on the N countriesand T time periods
observed in the sample and thus out-of-sample inferences can be made for the population from which
the sample was randomly drawn. Since the time specific and country specific effects are random
variables that are independently, identicaly distributed with zero mean and congtant variance, the
random effects model is more efficient in the absence of heteroscedadticity and serid corrdation than
the fixed effectsmoddl. The random effects modd aso dlows the inclusion of time and country
invariant regressors as the Within trandformation is not needed to “sweep” out the country and time
specific effects dummy variables. On the other hand, Batagi (1995) noted that care must be taken in
the design of the panel to make it representative of the population about which we are attempting to

draw inferences. The assumption that the country and time specific effects are uncorrelated with the

9 See Hsiao (1986) and Baltagi (1995) for further discussion of thisissue.

99



exogenous regressors may be exceedingly strong for the purposes of this study. If this assumption was
violated, the random effects model would produce inconsstent estimates. On the other hand, if the
assumption was not violated, the random effects model would be consstent and more efficient than the
fixed effects modd if the assumptions of no serid corrdation and homoscedadticity gpplied to the model
in question.

If the disturbances were homoscedastic, we would follow Kang (1985) in employing the
Hausman (1978) specification test to determine whether the random effects GL S estimator was more
appropriate for the task at hand.** However, in the presence of heteroscedagtic errors, the covariance
matrix of the GLS estimator would no longer be diagond and the GL S estimator would be inconsistent.
Bdtagi (1995) suggested an iterative methodology to construct a consstent covariance matrix, but this
gpproach produces negative variance estimates that must be replaced by zero in the congtruction of the
consistent covariance matrix.*® In light of these problems, we believe that the fixed effects estimator is
more gppropriate to estimating the task of the influence of fiscal decentrdization and is more cons stent
with the more recent studies that have attempted to examine the relationship between fiscd
decentrdization and economic growth. We will, however, dso present the results of the random effects
moddsfor illugtrative purposes.

To this point, we have discussed the relaionship between fiscd decentraization and its

outcomes in asingular dimension, thet is, whether fisca decentrdization, dl else being equd, postively

94 Kang (1985) noted that the Hausman test for the two-way error components model is not equivalent to
the Hausman test for the one-way error components model. For the two-way error components model, he suggested
a series of five Hausman tests to determine which estimator was appropriate.

95 See Chapter Five of Baltagi (1995).
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or negatively influences avariable of interest. We now introduce other control variables, that is, after
controlling for the movement of other, potentialy sgnificant explanatory variables, doesfiscd
decentrdization sgnificantly influence the varidble of interest. With thisin mind, we turn to the
specification of the estimation equations that we will usein Chapter Five to test the hypotheses
developed in Chapter Three.

Decentralization and Infant Mortality

Our firg testable hypothesisisthat a changein the level of fiscal decentraization may lead to an
increase in the efficiency of public expenditures which, in turn, may lead improved human capita
outcomes as measured by the change in the leve of infant mortdity. The dependent variable of interest,
infant mortality, is equd to the number of deaths of children under the age of 1 per 1,000 live births.
Gupta et d. (1997) noted that infant mortaity is postively influenced by the percentage of acountry’s
population that resides in urbanized areas and centra government hedlth expenditures. La Portaet d.
(1999) used infant mortality as a measure of government performance. Following Gupta et d. (1997),
we will control for changesin the leve of urbanization and will improve the measure of hedlth
expenditures to include the hedth expenditures of regiond and loca governments, thet is, generd
government hedth expenditures. Improving on the previous andyssin the literature, we will dso
include ameasure of openness to internationd trade to control for the potentid impact of globdization
on infant mortdlity.

Following Gupta et d. (1997), LaPortaet d. (1999), and Clements (1999), we expand and

modify Equation (3) so that for rate of accumulation of human capital, our base estimation equation is
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H,= B FD, +B, Urban, + B HExp, + & 2, + , + A, 1V, (19)

where the subscriptsi (= 1,....,N;) and t(= 1,....,T) refer to country i at year t; N, denotes the number
of countriesin the sample at period t and T the number of time periods; H is the output based measure
of technicdl efficiency as proxied by infant mortdity; FD is the measure of fisca decentrdization; Urban
is the percentage of population living in urbanized areas, HEXp are per capita generd government
hedlth expenditures; and the Z matrix represents the conditioning variables, to include openness to
internationd trade (the sum of exports and imports divided by GDP), tota population, and gross
domestic product per capita; and the dotted variables signify the change from the previous period.%

Decentralization and Gross Domestic Private Fixed | nvestment Per Capita

Asillugrated in Chapter Three, fiscd decentralization may indirectly influence economic growth
through its effect on the accumulation of private cgpitd. While this effect is not one of the
conventionaly addressed effects of fisca decentrdization, it is possible that decentraization influences
the accumulation of private capitd by increasing (or decreasing) the trangparency of government
operaions, by enhancing (or degrading) the alocation of public resources that influence the return to
private capitd, or by a number of other potential channdls. Given the theoretical foundation of this
effect and the potentid significance of private capital accumulation on economic growth, we cannot
ignore this effect merely on the grounds that it is not a conventionaly addressed effect of fiscal

decentrdization. As noted in Chapter Three, we have no apriori concluson on the direction of the

% Wewould prefer to use measures of decentralized health expenditures. Unfortunately, these data are not
readily available.
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relationship between fisca decentralization and the accumulation of private capitd, as proxied by gross
domedtic fixed private invesment per capita, over time.

Wewill firgt specify the estimation equation for the accumulation of gross domestic fixed private
investment per capita before briefly discussng the issue of endogeneity. We believe that the
accumulation of private cgpita over time is Sgnificantly influenced by anumber of varidbles that, in turn,
may be sgnificantly influenced by the accumulation of private capitd, thet is, private capitd
accumulation may be endogenoudy determined with a number of other economic variables. Private
capital accumulation, as noted in Chapter Three, may be sgnificantly influenced by fisca
decentraization. Private capitd accumulation may aso be influenced by the macroeconomic
environment, that is, by macroeconomic stability as measured by the inflation rate and by the rate of
economic growth. Private cgpitd accumulation may aso be sgnificantly influenced by the overdl tax
burden, as measured by total tax revenues as a percentage of GDP. A priori, we would expect that a
negative relationship exists between private capitd accumulation and the rate of inflation. We would
as0 expect that a pogitive rdationship exists between private capitd accumulation and economic
growth. We cannot a priori Sgn the relationship between private capita accumulation and tota tax
revenues as a percentage of GDP, as the rdationship may change Sgns asthe ratio of taxesto GDP
increases from zero to one, that is, the relationship may be negative a very low and very high levels of
taxes to GDP and pogtive in between.

Based on the preceding discussion, the generd form of the estimation equation for the

accumulation of private capital as proxied by gross domestic fixed private investment per capitais
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K,=B FD, + By MS, + By, + By Tax, + & Z, + w + A, tv, (20)

where K is gross domestic fixed investment per capitafor the private sector at timet. Here, the base
estimation equation includes macroeconomic ability (MS), per capita GDP (y), totd tax revenues at dl
levels of government as a percentage of GDP (Tax), and fiscd decentrdization (FD). As before, the
dotted variables sgnify the change from the previous period. The Z matrix contains severd potentid
conditioning variables, to include opennessto internationd trade, defense expenditures as a percentage
of GDP, and totd population. We will examine whether the conditioning variables sgnificantly influence
the parameter estimates and report these results in Chapter Five.

Turning to the issue of endogeneity, we must note that some of the independent variables may
be sgnificantly influenced by the accumulation of private capitd. Levine and Rendt (1992) and Ley
and Sted (1999) have shown that investment is one of the few robust determinants of economic growth
and thus it is possible that growth in per capita GDP may sgnificantly influence the accumulation of
private cgpital, which in turn may sgnificantly influence the growth of per capita GDP. To alesser
extent, macroeconomic stability may aso be endogenoudy determined. To control for the possibility of
endogenaity for this and other variables, we will test for endogeneity in Chapter Five using the
techniques discussed in Appendix D of this dissertation. If we determine that a variable is endogenous,
we will use the standard Instrumental Variables (1) methodology to control for the potentia
endogenaity.

Decentrdization and Gross Domedtic Public Fixed Investment Per Capita
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Asthe effect of fiscd decentrdization on the accumulation of private capita is not one of the
more conventionally addressed effects of fiscal decentrdization, so to isthe potentid influence of fiscal
decentralization on the accumulation of public capitd over time. If fisca decentraization sgnificantly
influences the operations of the public sector, then it is possible that fiscal decentrdization will
ggnificantly influence how the public sector dlocates investment resources over time. If fiscd
decentralization increases (or decreases) the accumulation of public capital over time, then, given that
public investment has been shown to significantly influence economic growth, it is possible thet fisca
decentrdization will influence economic growth through its influence on the accumulation of public
capitd. Aswith private capital, we must be cognizant of the possibility that economic growth may
influence the accumulation of public capitd, thet is, the growth in per capita GDP may be one of severd
possible endogenous variables used in the estimation of the influence of fiscd decentrdization on the
accumulation of public capitd. To account for this possbility, we will, as discussed in the previous sub-
section, test and, if necessary, control for the presence of endogeneity.

We bdlieve that the accumulation of public capitd may be influenced by avariety of factorsto
include fiscal decentralization, macroeconomic stability, and economic growth. Aswith the
accumuletion of private capitd, we cannot a priori Sgn the relationship between fisca decentrdization
and economic growth. We would expect a priori that a negative relationship exists between public
capita accumulation, as proxied by gross domestic public fixed investment per capita, and the rate of
inflation. We would also expect a priori that a podtive relationship exists between public capitd
accumulation and economic growth. We will dso include the measure of democratic governance as an

independent varigble to examine whether public cgpitd accumulation is Sgnificantly influence by
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democratic governance. As before, we will include openness to internationd trade, defense
expenditures as a percentage of GDP, tota population, and tota tax revenues as a percentage of GDP
as control variablesin the Z matrix.

With respect to the accumulation of public capita, we have hypothesized that a permanent
changein the leve of fiscd decentrdization sgnificantly changes the rate of accumulation of public

capitd. The base estimation equation is then

G,= B FD, +B, MS, + By, + ByDem, + & 2, + w + A +v, (21)

where G isthe gross domestic fixed investment for the public sector, Here, the base estimation equation
includes macroeconomic sability (MS), per capita GDP (y), democratic governance (Dem), aswell as
fiscd decentrdization (FD). The Z matrix contains the conditioning variables previoudy discussed in
this section.

Decentrdization and Macroeconomic Stability

To this point we have examined the potentid influence of fisca decentrdization on economic
growth through the physica inputs in the production function developed in Chapter Three. We now
turn to the more conventional, and contentious, effects of fiscal decentralization on macroeconomic
gability, democratic governance, income inequdity, and the potentid direct effect of fiscd
decentrdization on economic growth. Firs, we will specify the estimation equation to examine the
testable hypothess that fisca decentrdization significantly influences macroeconomic stability as proxied

by the inflation rate.
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Building upon Fischer (1993) and Burki et d. (1999), we believe that the inflation rate is
sgnificantly influenced by the rate of economic growth, the growth of the money supply, and fiscd
decentrdization. As noted in Chapter Three, we cannot a priori state the direction of the relationship
between fiscd decentrdization and macroeconomic sability as proxied by the inflation rate. While
some in the literature do support the contention that fisca decentrdization postively and sgnificantly
influences the rate of inflation and other forms of macroeconomic ingability, the evidence on the
exigence of such ardationship is sparse a best. While the theoretical model in Chapter Three dlows
for the possibility of an indirect relationship between fisca decentralization and economic growth
through macroeconomic stability, whether such ardationship exists is unknown and is the focus of the
estimation equation in this section.”’

For macroeconomic sability, we have hypothesized that a change in the levd of fiscd
decentrdization induces a sgnificant change in the level of macroeconomic sability, where
macroeconomic sability is proxied by the price leve. Nothing that changes in macroeconomic stability
have been shown to be influenced by the openness of the economy to internationd trade and changesin

Gross Domestic Product®, we specify the base estimation eguation for macroeconomic stability as

MS, = By FD, tBy M2, + By, + & 2, + Lty (22)

9 See Marti nez-Vazquez (1998, 2000) and Shah (1999) for a discussion of the previous literature on the
question of the relationship between fiscal decentralization and macroeconomic stability.

% See Fischer (1993)
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where the variables are as previoudy discussed and M2 is the measure of M2 as a percentage of GDP,
and the Z matrix contains the control regressors, to include openness to international trade, tax revenues
as apercentage of GDP, and Gross Domestic Savings as a percentage of GDP, and the dotted
variables sgnify the period-to-period change in these variables. As discussed previoudy, we will
examine the impact of the control regressors to determine whether the estimated coefficient for fisca
decentraization is Sgnificant, and if it is Sgnificant, robust to the inclusion of other explanatory variables

Decentrdization and Democratic Governance

For democratic governance, we have hypothesized that a change in the leved of fisca
decentralization induces a sgnificant change in the level of governance, where governance is proxied by
the composite index of democratic governance derived from the measures of civil liberties and freedom
developed by the Freedom House (2000). Aswe discussed in Chapter Two, severd studiesin the
literature have found a gatisticaly sgnificant and positive relationship between democratic governance
and economic growth, although as we aso noted, these sudies have typically used cross-sectiond data
and not pand data. There does appear to be, however, wide consensus in the literature, that thereis at
least a positive association, if not causation, between fiscal decentraization and democratic governance.

Following Barro (1996, 1999), we bdlieve that democratic governance is dependent upon
economic growth, defense expenditures per capita, fisca decentralization, and openness to internationa
trade. A priori, we believe that a podtive relationship exists between democratic governance,
economic growth, and openness to internationd trade, and that a negative relationship exists between
defense expenditures per capita and democratic governance. As previoudy noted with the other

dependent variables of interest, we cannot a priori state the sign of the relationship between fisca
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decentralization and democratic governance, athough wide consensus does appear to exist in the
literature on the positive relationship between these two variables. With thisin mind, we specify the

base estimation equeation as.

Dom, = By FD, + By, + By Opem, + By Def, + & 2, + y + 4, +V, (23)

where the variables are as previoudy discussed. The Z matrix contains Gross Domestic Investment,
Totad Population, and Urbanization as control variables.

Decentrdization and Interjurisdictiona Fiscd Disparities

With respect to interjurisdictiond fiscd disparities, we have hypothesized that fiscal
decentralization sgnificantly influences subnationd fiscal disparities, dthough thereisno apriori
conclusion as to magnitude of the relationship or its effect on economic growth. As previoudy
discussed, panel data on interjurisdictiona fiscd digparities do not exist and we use data on
interpersond income distribution as aproxy for interjurisdictiona fiscd disparities. The dataare dso
not of sufficient quaity and quantity for incluson in the annud pand data set and we will only be able to
estimate the following equation using a subset of observations. Following Birdsal et d. (1995),
Deininger and Squire (1996), we specify the the following base estimation equation

Gimi, = B, FD, + Byy, + By Urbem, + B, H, + Bs I

+ BgMS, + & Z, + u t+ A tv, 24

as before the subscriptsi (= 1,....,N) and t(= 1,....,T) refer to country i a time period t; N denotesthe

number of countriesand T the number of time periods; B, through pg are scar parameterswhile § isa
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vector; the dotted variables indicate the one-period change in the variable; Ginij; is a measure of
income inequdity; | is gross domestic investment; MSis the measure of macroeconomic stability; and
the remainder of the variables are as discussed previoudy.

Decentrdization and Economic Growth

We now turn to the task of specifying the estimation equation for the last of the seven testable
hypotheses devel oped in Chapter Three. We noted in Chapter Three that fiscal decentralization may
have a series of indirect effects on economic output through its potentid influence on the accumulation
of physicd and human capitd and itsimpact on macroeconomic sability, interjurisdictiond fisca
equities, and democratic governance. We aso noted that fiscal decentralization, as hypothesized by
some of the more recent empirica studies of fisca decentrdization, may directly influence economic
output and the evolution of output over time. In this subsection, we specify the estimation equation to
test the hypothesisthat fiscal decentraization directly influences the growth in per capita GDP over
time.

Following Barro (1991, 1996, 1999) and Mankiw et d. (1992), we believe that growth in per
capita GDP isafunction of physical and socid capital, macroeconomic conditions, and socid
conditions. Referring to the results of the theoretical model, we note that the theoreticd modd suggests
that growth in per capita GDP isafunction of fisca decentrdization, human and physical capitd,
macroeconomic stability, horizontd fisca equities, and democratic governance, a specification that is
consstent with empirica growth literature. Aswith the other testable hypotheses, we cannot a priori

sgn the relationship between fisca decentrdization and per capita GDP growth. On the other hand, we
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can refer to the literature to form our expectations on the signs of the other coefficients in the estimation
equeation.

A priori, we believe, conastent with the literature, that a positive relationship exists between
macroeconomic stability and economic growth. Given that we proxy macroeconomic stability with the
inflation rate, this satement suggests that a higher inflation rate, al ese being equd, lead to lower rates
of economic growth. Building upon the results of Levine and Rendt (1992) and Barro (1991, 1996,
1999), we believe that sufficient judtification exists to Sate that a positive relationship exists between
private physica capitd and human capita and economic growth. We do not have an a priori
expectation on the sgn of the coefficient for public capitd as some recent empirica andyses have
suggest that increased public investment may retard economic development in developing and
trangtiond countries due to the high opportunity cost of public investment relative to contemporaneous
expenditures (Gupta et d., 1997). Turning to the coefficient for the composite index for democratic
governance, we believe that sufficient consensus exigs in the literature on the relationship between
democratic governance and growth in per capita GDP to have an a priori expectation of a positive Ssgn
for the estimated coefficient.  Based upon this discussion, we specify the estimation equation for the
growth in per capita GDP as

Vo= By FD, + By H, + By R, + By G, + Bg M5,

+ By Dem, + Z, + w + A +v, ()

where the subscriptsi (= 1,....,N;) and t(= 1,....,T) refer to country i at year t; N, denotes the number

of countriesin the sample at period t and T the number of time periods. The definitions of the variables
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are as discussed in the previous sections and in Appendix B. The Z matrix contains severd
conditioning variables, to include openness to internationd trade, total population, defense expenditures,
and tax revenues as a percentage of GDP.

As noted throughout this chapter, the nature of the data may present several econometric
problems. Firg, given that we are estimating the influence of fiscd decentrdization acrosstime, the
stochastic remainder disturbances in the estimation equations may be seridly correlated. If the
estimation equations exhibit serid correlation, then both the fixed effects and random effects estimators
will beinconsgtent. Second, as discussed in this chapter, a number of the regressorsin X may be
endogenous in that they may be smultaneoudy determined with economic growth. In such an ingance,
causdlity runsin both directions, and it is necessary to employ |V estimation to control for the
endogeneity of the right hand Sde variables. As aso discussed briefly in this chapter, the disturbances
may be heteroscedastic, which would bias the slandard errors in the fixed effects modd and result in

incorrect inferences. We discuss these and other econometric issues in the Chapter Five.
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Tablel

Descriptive Satistics

Vaiadile Mean Standard Minimum | Maximum
Devidtion

Revenue Decentrdization 25.16 16.92 0.84 86.96
Expenditure Decentrdization 24.41 16.57 8.02 54.23
Infant Mortality 28.44 25.83 3.79 129.10
(Degths per 1,000 Live Births)
Gross Domedtic Private Fixed Invesment 15.87 4.76 3.61 36.73
(% of GDP)
Gross Domestic Public Fixed Investment 5.81 3.15 0.50 21.90
(% of GDP)
Inflation Rate 65.92 395.78 -7.63 7481.66
Gini Codfficient 35.98 9.43 20.69 63.43
Democratic Governance 0.76 0.27 0.01 1.00
Opennessto Internationd Trade 64.30 33.70 11.35 194.92
(Exports + Imports as % of GDP)
Urbanization 62.78 21.15 14.18 96.33
(% Population in Urbanized Areas)
Gross Domedtic | nvestment 22.57 5.43 6.16 43.50
(% of GDP)
Tax Revenues 28.27 11.70 8.02 54.23
(% of GDP)
Defense Expenditures 2.85 3.68 0.13 32.36
(% of GDP)
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CHAPTER FIVE

AN EMPIRICAL EXAMINATION OF THE INFLUENCE OF FISCAL DECENTRALIZATION

Introduction

In the previous chapter, we specified the basic estimation equations that we will usein this
chapter to investigate the influence of fisca decentrdization on technicd efficiency, interjurisdictiond
fiscd equdity, macroeconomic stability, democratic governance, and economic growth. Using the
results of these estimations, we will, for the first time in the literature, be able to discuss the gatic long-
term growth-effects of fiscd decentrdization. However, we cannot blindly move forward with the
estimation of the testable hypotheses, for, as we briefly discussed in Chapter Four, there are sgnificant
econometric issues that must be addressed. If we failed to test and control for these econometric
problems, our conclusions could be based on incongstent or inefficient parameter estimates and
therefore our conclusions would be mideading.

The objective of this chapter isto empiricaly determine the influence of fisca decentrdization
on its hypothesized outcomes. In the second section, we briefly review the econometric approach. In
the third section of this chapter, we briefly discuss and test for avariety of econometric problems that
may adversdly affect the estimation of the testable hypotheses. In particular, we explicitly test for the

presence of heteroscedadticity, serid correlation, and endogeneity and discuss the potentiad impact of
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these econometric issues on the estimation of the influence of fiscal decentrdization. In the fourth
section, we present the estimation results for the testable hypotheses developed in Chapter Three. For
completeness, we present the estimation results for the full sample of countries and for sub-samples of
developed and developing countries. Where necessary, we control for the endogeneity of specific
regressors and for the presence of serid corrdation of the disturbances. In the fifth section, we use the
parameter estimates from the third section to develop estimates of the long-term growth impacts of the
outcomes of fiscal decentrdization. We conclude the section and chapter with adiscusson of the

potentia tradeoffs between the outcomes of fiscal decentralization.

The Econometric Approach

In this chapter we estimate three basic models of the influence of fiscal decentrdization. The
firs modd isthe familiar Least Squares (LS) modd. Here, we explicitly assume that the country and
time specific effects are jointly equa to zero and that the most efficient method of estimation isto pool
al the countriesin the sample. We dso assume that individua countries share the same intercept and
dopeterms. Under these assumptions, we can pool the observations and apply the LS estimation
methodology to estimate the impact of fiscal decentraization.

The second modd is atwo-way fixed effects error components modd of fisca decentraization.

The generd form of the two-fixed effects modd is

(26)
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wherei (i =1, ..., N;) denotescountries, t (i =1, ..., T) time, N, the number of countries observed
a timeperiod t, T the tota number of time periods, and n the number of individua observetionsis
equd to Z; N; . Thedisturbanceterm u;; isdecomposed into individud (country) specific effects (i),
time specific effects (1,), and aremainder sochastic disturbance term (vi;). We assumethat the v;; are
identically, independently distributed (11D) with zero mean and congtant variance (v;, ~ 11D (0, ¢,%)) and
X;; represents the matrix of regressors and the E(X;; | vi; ) =O0fordl i andt. Aswediscussedin
Chapter Four, the estimation results for the fixed effects estimator are strictly conditioned on the
observations in the sample and out-of-sample inferences must be made with caution. We aso noted
that the fixed effects estimator is costly relative to the pooled LS and random effects Generdized Least
Squares (GLS) estimatorsin terms of degrees of freedom due to the Within transformation of the
regresson function. The Within transformation aso precludes the incdluson of individud and time-
invariant regressors. On the other hand, the consistency of the Within estimator, unlike the random
effects GLS estimator, is not affected by the presence of heteroscedagticity. The consistency of the
Within estimator is also not dependent upon the independence of the fixed effects and the regressors
(Hausman and Taylor, 1981).

The third modd is atwo-way random effects modd of fiscal decentrdization. With the random
effects modd, we assume that the country specific (y;) effects, time specific effects (,), and the
remainder stochastic disturbance terms (v;,) are [1D with zero mean and constant variance and that
these variables are independent of each other and the X matrix. Given the assumption that the
regression function is invariant, out-of-sample inferences can be drawn based upon the results of the

random effects modd. The random effects esimator a0 dlows the incluson of individud and time-
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invariant regressors and is not as costly in terms of degrees of freedom lost as the fixed effects
estimator. While the random effects GL S estimator is unbiased, consstent, and efficient under the
assumptions of homoscedagticity, no serid correation, the independent of the regressors and effects,
and abalanced sample ( N; = N for dl t), the use of an unbaanced panel creates an additiona problem
for the estimation of the feasible GL S variance-covariance matrix.* Furthermore, the random effects
GL S egtimator is based on the strong assumption that the effects are uncorrel ated with the other
regressors. If the effects are correlated with the other regressors, the random effects model is
inconsistent.X® It is for these reasons, and others discussed in Chapter Four and Appendix D, that we
have decided to rely on the Within estimator for the andysis of theimpact of fisca decentrdization.

For each of the testable hypotheses developed in Chapter Three, we present and discussa
series of results from each of the moddls discussed in this section.  First, we discuss the results from the
pooled LS regressions which explicitly assume that the unobservable country and time-specific effects
arejointly equa to zero. We then examine the results of the Within (fixed effects) and GL S (random
effects) estimators for the one-way country effects models. These models explicitly assume thet the
country-specific effects (u;) are Satidicdly different from zero, while the time-specific effects (1, ) are
equal to zero. After the one-way country effects results, we discuss the results of the Within and GLS
estimators for the one-way time effects models. Here, we assume that the country-specific effects are

equd to zero while the time-specific effects are Satisticaly different from zero. Findly, we review the

9 Baltagi (1995) p.161 notes that the expression for the inverse of the variance-covariance matrix for the
two-way unbalanced random effects GL S estimator is“ messy and asymmetric in individuals and time.”

100 see Hausman and Taylor (1981) for the treatment of endogenous effects when estimating fixed and
random effects models.
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results from the two-way Within and GL S estimators which explicitly assume that the country-specific
and time-specific effects are angularly and jointly different from zero. The results are presented for
three samples of countries: the full sample of countries listed in Appendix B of this dissertation, the sub-
sample of countries classfied as‘developed’ by the 2000 World Devel opment Indicators; and the
sub-sample of countries classfied as‘developing’ or ‘trandtiond’ by the 2000 World Devel opment
Indicators.

While we discuss the results for the pooled, one-way, and two-way modelsin the following
section, we only present the most pertinent resultsin this chapter and report the remaining resultsin
Appendix E. For each of the one-way and two-way fixed effects estimations, we test whether the
country specific and time specific effects are sngulary or jointly equd to zero and report those resultsin
this chapter for which we can rgect the null hypothesis thet the effects are equd to zero. In the event
that we rgect the null hypothess that the time and country specific effects are jointly equd to zero, we
report the results of the two-way models in this chapter and the one-way country specific and time

Specific estimations in Appendix E.

Econometric Issues
Having in Chapter Four specified the estimation equations for testing the hypotheses developed
in Chapter Three, we now turn to the task of identifying and discussing the econometric issues that may
confound the estimates. The use of pand data set in empirical estimation typicaly presents a number of
econometric problems. We must aso control for the unbalanced nature of the pand data set. In

particular in this section, we discuss the issues of serid correlation, endogeneity, heteroscedadticity, and
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testing the sgnificance of the fixed effects. We refer the reader to Appendix D for an extended
discusson of theissuesin this section.

Serid Corrdation

Aswe are working with panedl data, we need to be concerned about the possibility that the
disturbances are seridly corrdlated acrosstime. If serid corrdation is present, the fixed effects Within
estimator is inefficient while the random effects GL S estimator isinconsstent. In dther case, the
parameter estimates are adversaly affected by the presence of serid correlation. Before we can
address any of the other econometric issues, we must determine whether serid correlation exists, and if
we rgect the null hypothesis of serid correlation, then we must correct for it.

Given that we are estimating two different types of models (pooled LS and error components),
we conduct two tests for seria corration. We believe that this approach is appropriate in the event
that the individua and time specific effects arejointly equa to zero and the pooled LS modd is the best
linear unbiased estimator for the investigation of the impact of fiscal decentraization. On the other
hand, if the individud or time specific effects are sngularly or jointly different from zero, then testing for
serid correlation with the fixed effects error components estimator is more gppropriate as the standard
errors of the pooled LS estimator will be biased. For the pooled LS estimator, the most common
datigtica test for the presence of serid corrdation is the Durbin-Watson test, which is based on the
principle that if the true disturbances are seridly correlated, then the least squares residuals are al'so

seridly corrdated.® For the fixed effects models, we can follow Bhargava, Franzini, and

101 gee Chapter 13 of Greene (1997) for additional information on the Durbin-Watson test for the LS

estimator. See Chapter 5 of Baltagi (1995) for additional information on testing for serial correlation in the presence
of panel data.
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Narendranathan (1982) in using the Durbin-Watson statistic based on the Within resduds rather than
the LS resduds to examine the hypothess of no serid correation.

As one might expect given the intertempord dimension of the pand data set, we strongly reject
the null hypothesis of no serid corrdation at the 1% sgnificance leve for each of the equations
esimated in levels. However, the base estimation equations are actudly specified using the year-to-
year change in the dependent and independent variables. Given that the varidbles in levels are non-
sationary, differencing appears to be the gppropriate course of action to correct the dependent and
independent variables for non-gationarity. Re-estimating the pooled LS and fixed effects estimation
equations in period-to-period differences, we fail to rgect to the null hypothesis of serid correation for
each of the estimation equations. We believe this result supports our conclusion that differencing isthe
appropriate course of action to correct for non-stationary.

Heteroscedadticity

Having determined that serid corrdation is not present in the disturbances of the variablesin
differences, we now turn to the question of heteroscedadticity. Given that we are investigating the
influence of fiscd decentrdization across countries of varying Szes and across time, we would expect, a
priori, that the disturbances would be heteroscedagtic. If the disturbances are truly heteroscedastic and
we assume homoscedagtic disturbances, then the fixed effects error components model produces
congstent but inefficient parameter estimates. More importantly, the sandard errors of the parameter

estimates are biased, so proper inferences can not be made.
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We use the Koenker and Bassett (1982) and Breusch and Pagan (1979) tests to determine
whether we can reject the null hypothesis of homoscedaticity. ' Under the assumption of normality,
the Koenker-Bassett and Breusch-Pagan tests have the same asymptotic distribution, but it has been
argued that the Breusch-Pagan test is sensitive to the assumption of normality.'®® We are able to reject
the null hypothesis of homoscedadticity for the pooled LS and fixed effects modes at the 1%
significance level with the Koenker-Bassett and Breusch-Pagan tests. To correct the standard errors of
the parameter estimates, we use the White (1980) heteroscedastic cons stent covariance estimator for
the pooled LS and Within estimators. We further note that the White variance-covariance estimator
can be usad in the presence of homoscedastic disturbances without adversely affecting the LS or Within
estimator parameter estimates. Thus, even if we have improperly rgected the null hypothesis of
homoscedadticity, this rgjection will not adversely affect the parameter estimates of the estimated
standard errors.

Endogeneity

The question of endogeneity has rarely been addressed in the fiscal decentraization literature,
More recently, the empirica studies focusing on the relaionship between fiscal decentralization and per
capita GDP growth have explicitly assumed that the direction of causdlity runs from decentrdization to

economic growth.'® |t isinteresting that the endogeneity question isignored given that asizable list of

102 See Appendix D for adiscussion and specification of the Koenker-Bassett and Breusch-Pagan tests

and the specification of the White covariance estimator for the LS and fixed effects models.
108 see p.553 of Greene (1997). See also Koenker (1981) and K oenker and Bassett (1982).

104" see Davoodi and Zou (1998), Woller and Phillips (1998), Zhang and Zou (1998), and Lin and Liu (2000).
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earlier sudies have focused on the reverse question, that is: isthe level of fiscd decentrdization
influenced by the level of economic development and other ingtitutional factors?® Curioudy, the recent
literature has mostly ignored thisissue, even though the body of literature on the topic, taken asa
whole, suggests that causality between decentrdization and economic growth may be bi-directiondl.
We must aso be aware that the potentia for endogeneity exists between other sets of variables and that
if wefall totest for, and if necessary control for, the presence of endogeneity, our parameter estimates
will be adversaly affected.1%

If the nature of the relationship between a dependent and independent variable is bi-directiond,
then failing to control for endogenaty causesinconsstency in the parameter estimates. Given the
number of base estimation equations, and the potentiad for endogeneity in each of the estimation
equations, we test for endogenety where the literature has suggested that endogeneity might be present.
We use the Hausman (1978) specification test to examine the null hypothesi's of exogeneity.’®” We
conduct the endogeneity specification test for the pooled LS and, following Hausman and Taylor
(1981), the two-way fixed effects error components models. For example, to conduct the test for the
two-way error components model of per capita GDP growth, we first run the two-way error

components model. We then run the first stage regression of fisca decentrdization on the instrumenta

105 The empirical evidencein this literature suggests that fiscal decentralization is afunction of the level of
development, ethnic fractionalization, democratic governance, and other institutional factors. See Kee (1977),
Pommerehne (1977), Bahl and Nath (1986), Oates (1993), and Panizza (1998).

106 \e are not concerned with the potential endogeneity of the fixed effects as the Within transformation
sweeps the fixed effects from the transformed regression equation. As noted by Hausman and Taylor (1981), the
columns of the transformed X matrix are uncorrel ated with the fixed effects, and the Within estimator is unbiased and
consistent for 3 regardless of the possible correlation between the fixed effects and the other regressors.

107 see Appendix D for adiscussion of the Hausman (1978) specification test.
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variables and the fixed effects and, using the fitted vaue for fiscd decentrdization, we run the second
stage fixed effects regression for per capita GDP growth. We are unable to rgect the null hypothesis of
exogeneity for fiscal decentraization with respect to economic growth.’® Using different regressors for
per capita GDP and ingtruments for fisca decentrdization produces similar results. This result gppears
to support the practice in the more recent literature of treeting fisca decentralization as an exogenous
determinant of economic growth. Where we are able to reject the null hypothes's of exogeneity, we
will need to ingtrument for the variable(s) in question to consstently estimate the influence of fisca
decentralization. We are, as noted in Chapter Four, limited in our choice of regressors due to the lack
of pand data beyond that dready included in the sample. We dso note that any ingrument must be
corrdated with the instrumented variable and not with the contemporaneous vaue of the dependent
variable. To control for the presence of endogeneity, we instrument, where gppropriate, using the
second-period lagged level of the regressor in question.’® We believe that this course of action is
appropriate and consstent with the literature.

Teding the Sanificance of the Fixed Effects

The remaining econometric issuesis whether we will use the results of the pooled LS or Within
edimators to examine the influence of fisca decentrdization on infant mortality, public and private

investment, inflation, democratic governance, income inequality, and growth in per capita GDP. Aswe

108 ygi ng the Wald criterion and Expdec as the measure of fiscal decentralization, the test statistic for the
two-way fixed effects model is0.0163. Wefail to reject the null hypothesis of exogeneity. Using Revdec and
different permutations of the fixed effects model produced similar results. We also fail to reject the null hypothesis
of exogeneity with the pooled LS model.

109 gee Baltagi (1995) and Greene (1997) for adiscussion of appropriate instruments when estimating afirst-
differenced panel data model.
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have noted in this chapter and in Appendix E, the pooled LS estimator is the best linear unbiased
estimator if the country and time specific effects arejointly equd to zero. On the other hand, if
unobsarvable, sgnificant fixed effects exig, then the LS estimator isinefficient rdative to the Within
estimator. Given the number of permutations of the seven base estimation equation (LS, one-way
country effects, one-way time effects, two-way country and time effects) that are examined in the
following section, we rdy on the statistica tests generated by the LIMDEP program to determine
whether the fixed effects are satidticaly significant.!® Based upon the generated statistical tests, we
segregate the estimation results into those results that are to be reported in this chapter and those results
that are reported in Appendix E.*** We then highlight the preferred estimation model from the resilts
reported at the end of this chapter. It isthis preferred modd that we usein the last section of the

chapter to investigate the potentid tradeoffs among the outcomes of fiscal decentralization.

Egtimation Results
We now turn to the main empirical task of this dissertation, the determination of the influence of
fiscal decentralization on technicd efficiency, interjurisdictiond fisca equdity, macroeconomic stability,

democratic governance, and economic growth.*2 In this section, we estimate the seven testable

110 The number of potential testsis quite large given the seven base estimation equations, the LS and
Within models for each of the base estimation equations, and the need to examine the effect of the control regressors
on the fixed effects

11 \we refer the reader to Baltagi (1995) for adiscussion of testsin the literature of individual and time
specific fixed effects. We also refer the reader to Chapter 17 of the LIMDEP (Greene, 1998) manual for a discussion
of how LIMDERP tests the significance of fixed effects.

12 Recall that we are unable to examine the influence of fiscal decentralization on alocative effici ency due
to the lack of information on input and output prices and consumer preferences.
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hypotheses on the influence of fiscd decentrdization using the pooled LS, one-way Within and GLS,
and two-way Within and GL S estimators for the full pand of devel oped and developing countries and
for the sub-samples of developed and developing countries. We examine the seven testable
hypotheses with two different measures of decentrdization to address the question of whether revenue
and expenditure decentraization have Sgnificantly different effects on the variables of interest.

Decentralization and Infant Mortality

We now turn to the question of whether fiscal decentraization sgnificantly influences technica
efficiency. Asprevioudy discussed in Chapters Three and Four, measures of public sector technica
efficiency in developing and trangtiona countries are scarce at best and we are left with the task of
finding the most gppropriate proxy for technical efficiency. Typicdly, the efficiency literature has
focused on education and health outcomes'®, and given the lack of annua panel data on education
outcomes, we have selected infant mortaity, as measured by the number of infant deaths by 1,000 live
births, as the outcome based measure of technicd efficiency.

Recdl that we have hypothesized that a permanent change in the leve of fiscd decentrdization
may sgnificantly change the rate of accumulation of the different forms of reproducible capitd, and the
base estimation equation for the investigation of whether fiscal decentrdization sgnificantly influences

infant mortdity outcomesis

H,= B FD, +B, Urban, + B HExp, + & 2, + , + A, 1V,

13 gee Guptaet al. (1997) and Clements (1999) for examples of this approach.
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i(i=1,..,N,)denotescountries,t (i=1,..., T)time N, the number of countries observed at time
periodt, T the totd number of time periods, and n the number of individud observationsis equd to %,
N, . H isthe outcome based measure of human capitd, as proxied by infant mortality; FD isthe
messure of fiscal decentrdization; Urban is the percentage of totd population residing in urbanized
areas, HEXp are per capita generd government health expenditures; and the Z matrix represents the
matrix of conditioning variables, to include GDP per capita, totd population, and openness to
internationd trade; and the dotted variables signify the change from the previous period.*** Weinclude
defense expenditures per capitaas a control variable as it has been previous suggested in the literature
that atradeoff exists between defense expenditures and infant mortality (Gupta et d., 1997).

We usethe Likelihood Ratio (LR) test and FTest to examine the hypothes's that the individua
effects are jointly equal to zero.'*® Using these tests, we rgject the null hypothesis that the individua
effects arejointly equd to zero for the country-specific and time-specific effects. Based upon these
results, we report the results of the pooled LS and two-way Within and GLS estimators in this chapter.
The reaults for the one-way country effects and one-way time effects models are reported in Appendix
E of thisdissertation. Given our regjection of the null hypothesis that the individua and time specific
effects are jointly equa to zero, the two-way fixed effects modd isthe preferred modd of infant

mortdity for the full sample and is highlighted in Tables 4 and 5.

14 \we refer the reader to Appendix B for adescription of the variables used in this section, Appendix C for

the list of sample countries and the periods for which they are observed, and Appendix D for the estimation
methodology employed in this section.

15 Asnoted inthe previous section, LIMDEP automatically generates these test statistics when estimating
afixed effects model.
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For the full sample of countries, neither expenditure decentrdization (Tables 4, 50) nor revenue
decentralization (Tables 5, 51) appear to significantly influence infant mortdity over time® We
examined the impact of other regressors, to include total population, public and private investment, and
the death rate per 1,000 individuds, and the inggnificance of the estimated coefficients for the full
sample of countries did not change. We do note that the estimated coefficient for hedth expenditures
per capitais negdtive and Satigticaly sgnificant a the 1% leve for each of the estimated models. The
estimated coefficient for defense expenditures per capitais podtive and satisticaly sgnificant at the 1%
level for each of the models, suggesting that a tradeoff exists between increased defense expenditures
and infant mortdity. While the estimated coefficient for urbanization is negative and datisticaly
sgnificant for the one-way country effects and two-way country and time effects moddls, it is
inggnificant in the pooled LS and one-way time effects models. This result gppears to suggest that the
estimated coefficient for urbanization is fragile to the excluson of the country-specific effects. Overdl,
the results are cons stent with the literature in the increased hedlth expenditures and urbanization lower
infant mortality, while increased defense expenditures increase infant mortdity. '’

Turning to the developed country sub-sample, we rgect the null hypothesis thet the time-
specific effects are jointly equd to zero but are unable to rgect the null hypothesis that the country-
specific effects are jointly equa to zero. We thus present the pooled LS and one-way time effects

resultsin this chapter, while presenting the one-way country effects and two-way country and time-

16 we recognize that health expenditure decentralization may significantly influence infant mortality. As
noted previously, we are unable to examine the impact of health decentralization due to alack of information on
subnational health expenditures.

17 see Guptaet al. (1997) and Barro (1999), among others.
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effectsresultsin Appendix E. Given that we have rgjected the null hypothess that the time specific
effects are jointly equd to zero, the one-way time effects modd is the preferred modd for the sub-
sample of developed countries. Unlike the full sample of countries, we are able to rgect the null
hypothesis that the estimated coefficient is equd to zero for expenditure decentraization at the 5% leve
of sgnificance (Table 5-6) and revenue decentrdization at the 10% leve of sgnificance (Table 5-7).
We are unable to rgject the null hypothess that the estimated coefficient for expenditure decentrdization
isequd to zero for the pooled LS (Table 5-6), one-way country effects, and two-way country and time
effects (Table 52) models. With respect to the estimated coefficient for revenue decentrdization, we
are unable to rgject the null hypothesis only for the two-way fixed effects mode (Table 53).

The estimated coefficients for revenue decentralization gppear to be robust to the incluson of
other conditioning variables, to include tota population, public and private investment, and degths per
1,000 individuals. However, the estimated coefficients for expenditure decentralization appear to be
fragile to the inclusion of the control regressors and the country-specific effects. Given the gpparent
fragility of the estimated coefficients for expenditure decentrdization, we believe that it is appropriate to
conclude that a 1% increase in revenue decentralization for the developed countries in the sample
reduces infant mortdity by gpproximately 0.1%. While asmilar conclusion could be made with respect
to expenditure decentrdization, any such concluson must be conditioned on the fragility of the
estimated coefficient for expenditure decentralization.

The estimated coefficients for the other regressors in the developed country sub-sample
esimations are, for the mogt part, inggnificant, with the exception of urbanization. Contrary to the full

sample of countries, the estimated coefficients for urbanization are postive and Satistically sgnificant for
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the pooled LS, one-way, and two-way fixed effects models. Thisisa curious result in that it suggests,
for the developed countries in the sample, that increased urbani zation induces increased infant mortdity
rates.'® The estimated coefficient for opennessto international trade is negative and weskly significant
in the one-way Within models but inggnificant in the pooled LS, one-way time effects, and two-way
modds. Including the control regressors previoudy discussed in this section did not improve the
performance of the modds or the significance of the other regressors.

With respect to the sub-sample of developing and trangitional countries, we rgject the null
hypothesis that the country-specific and time-specific effects are sngularly and jointly equa to zero and
thus report the results of the pooled LS and two-way modelsin this chapter. We highlight the preferred
two-way fixed effects mode of infant mortdity for the sub-sample of developing and trangtiond
countries. The resultsfor the one-way country effects and one-way time effects models are presented
in Appendix E. Aswith the full sample of countries, wefail to rgject the null hypothess that the
estimated coefficients for expenditure decentralization (Tables 8, 54) and revenue decentralization
(Tables 9, 55) are equd to zero. Again, theinclusion of the control regressors did not improve the
ggnificance of the estimated coefficients for fiscal decentraization, and we are left to conclude that fiscal
decentralization, as measured here, does not sgnificantly influence infant mortdity for the developing
and trandtiond countriesin the sample.

Examining the other regressors, we note that the estimated coefficients for health expenditures

per capita and urbanization are negative and Satigticaly sgnificant, confirming the previous resultsin the

18 This result may suggest that, for the sub-sample of developed countries, increased urbanization may
concentrate the poor within a small geographical areathat lacks basic public health services. In this case, increased
urbanization might result in decreased public health outcomes. Thisis an areathat awaits research.
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literature that increased urbanization and hedth expenditures lowersinfant mortdity. Urbanization again
gopears to be fragile to the excluson of country-specific effects. Aswith the full sample, there appears
to be a tradeoff between increased defense expenditures and infant mortdity in that the estimated
coefficient for defense expenditures per capitais podtive and datigticadly sgnificant at the 1% leve.

These results gppear to regject the hypothesis that subnational governments in developing and
trangtiona countries may lack sufficient capacity to effectively deliver public services. The empiricd
evidence seems to support the argument that decentraization in developing and trangtiond countries
does not degrade outcomes in the provision of public services. Of course, this has to be interpreted as
apreliminary conclusion in that there are many other public services besides hedth expenditures that
may be decentralized, to include education, road, and water and sewage services. Also, we must
recognize that this concluson may be dependent upon the outcome based proxy for technical efficiency
and may change if we use another proxy variable or examine the outcomes of another public service.

On the other hand, for the devel oped countries in the sample, revenue decentralization appears
to reduce infant mortality over time. This result appears to suggest that a threshold may exist for the
redlization of the efficiency gains results from fisca decentrdization. Of course, this result is subject to
the same caveats made for the concluson drawn for the developing and trangitiond country sub-
sample.

Decentralization and Gross Domestic Private Fixed | nvestment Per Capita

We now turn to the task of estimating Equation (19) to determine the influence, if any, of fisca
decentralization on the accumulation of private capitd. If fiscd decentrdization reduces rent seeking

activities by public officids or results in the more efficient alocation of resources, then it is possble that
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fiscd decentrdization will raise the margina rate of return to private capitd and the accumulation of
private capita over time. On the other hand, if fisca decentralization increases rent seeking behavior or
increased macroeconomic ingtability, then it is possible that increased decentralization leads to
decreased private investment. Our hypothesisis that decentrdization significantly influences the rate of
private capita accumulation as measured by the change in the per capita gross domestic private fixed
investment over time.

As noted in Chapter Four, we have hypothesized that the rate of accumulation of gross
domestic private fixed investment per capitais afunction of fiscal decentraization, macroeconomic
gability, per capita GDP, the tax revenue to GDP ratio, and other regressors. The generd form of the

regresson function is

R,=PBFD, + By MS, + Boy, + By Tax, + & 2, + i + [, v, (28)

where K, is per capita gross domestic fixed investment for the private sector at timet, FD isthe
messure of fiscal decentrdization, MSis macroeconomic stability as measured by the inflation rate, y is
per capita GDP, Tax istheratio of totd tax revenues at dl levels of government to GDP, and Z
represents the matrix of conditioning variables, to include defense expenditures and tota population;
and the dotted variables signify the change from the previous period.**°

Before proceeding to the estimation of the influence of fiscal decentrdization on gross domestic

private fixed investment per capita, we must first examine whether any of the regressors are

119 We refer the reader to Appendix B for adescription of the variables used in this section, Appendix C for
the list of sample countries and the periods for which they are observed, and Appendix D for the estimation
methodology employed in this section.
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endogenous. Wefall to rgect the null hypothess of exogeneity for fiscd decentrdization with respect
to gross domedtic private fixed investment per capita. While wefal to rgect the null hypothesisfor
inflation, the tax ratio, and the control regressors (total population, defense expenditures as percentage
of GDP), we rgect the null hypothesis at the 1% level of sgnificance for per cgpita Gross Domestic
Product. Asone might expect a priori, higher rates of per capita GDP growth induce higher rates of
private investment, which in turn, spur per capita GDP growth. To control for the endogeneity of the
per capita GDP variable, we follow Hamilton (1994) and Batagi (1995) and use the two-period lagged
level of per capita GDP as the instrument for the first difference of per capita GDP. We then use the
gandard ingrument variables (IV) approach to estimating the influence of fiscal decentrdization on
private invesment.

While we are unable to rgject the null hypothes's that the country-specific effects are jointly
equd to zero for the full sample of countries, we are able to regject the null hypothesis for the time-
specific effects at the 1% leved of sgnificance for the LR and F tests. Based on these results, we
present the pooled IV and one-way time effects IV Within and GLS estimation results in this chapter.
Given the results of the LR and F tests, the one-way fixed time effects mode is the preferred model of
private investment for the full sample of countries. The estimation results for the one-way country
effects and two-way country and time effects models are reported in Appendix E.

Examining the results from the full sample estimations, it would gppear that neither expenditure
decentrdization (Table 10, 56) or revenue decentrdization (Table 11, 57) sgnificantly influences the
accumulation of per capita gross domestic private fixed invesment over time. While the estimated

coefficients for expenditure and revenue decentrdization are negative in each of the estimation moddls,
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they do not gpproach any meaningful level of sgnificance. The esimated coefficientsremain
inggnificant to the incluson of other regressors. We are left to conclude that, for the full sample of
developed and developing countries, fiscd decentrdization does not sgnificantly influence the
accumulation of grass domestic private fixed investment per capita over time.

Turning to the other regressorsin the full sample Within estimations, we note thet the estimated
coefficients for inflation are negative and Satidicdly sgnificant a the 1% leve for each of the estimation
modds. As one might expect, these results suggest that countries that experience higher rates of
inflation over time have lower rates of private capital accumulaion. We aso note that the estimated
coefficients for the tax ratio and per cgpita GDP are positive and datisticaly sgnificant at the 1% leve,
suggesting that countries that are growing faster and railsing more revenues as a percentage of GDP
have higher rates of private invesment. Findly, while the estimated coefficients for defense
expenditures are negative and gatisticaly sgnificant in the pooled IV modd (Tables 10, 11), they
become inggnificant with the incluson of the country-specific (Tables 56, 57) and time-specific effects.

Aswith the full sample of countries, we are unable to rgect the null hypothess that the country-
specific effects are jointly equa to zero for the sub-sample of developed countries. We are, aswith the
full sample, able to rgect the null hypothesisfor the time-specific effects and thus present the pooled 1V
and preferred one-way time effects results in this chapter. As before, the one-way country effects and
two-way country and time-effects results are reported in Appendix E of this dissertation. With respect
to the sub-sample of developed countries, expenditure decentralization (Tables 12, 58) does not
gppear to sgnificantly influence the accumulation of per capita gross domedtic fixed investment over

time. On the other hand, revenue decentralization (Tables 13, 59) does gppear to negatively influence
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the accumulation of private capitd over time for the sample countriesin that the estimated coefficient for
revenue decentrdization is negative and Satidticdly sgnificant at the 1% leve for each of the etimation
modes. A 1% increase in revenue decentralization appears to induce an gpproximately 0.3% decrease
in private capita accumulation for the developed countriesin the sample. The estimated coefficients for
revenue decentrdization appear to be robust to the inclusion of other regressors, to include public
investment, openness to internationd trade, and hedth expenditures per capita. Given the apparent
robustness of the estimated coefficients for revenue decentrdization, we are |eft with the conclusion
that, for the developed countries in the sample, increases in revenue decentraization retard the
accumulation of gross domestic private fixed investment per capita

With respect to the other regressorsin the devel oped country sub-sample estimations, we note
that the time-specific effects provide most of the explanatory power of the models. Only per capita
GDP is condsgtently sgnificant in each of the estimation models (pooled, one-way, two-way), illustrating
the pogtive relationship between per capita GDP and the accumulation of private capital over time.
While the estimated coefficients for inflation are negetive, they are not Sgnificant asin the full sample
edimations. The estimated coefficient for the tax ratio is pogtive but only weskly sgnificant in the
Within one-way time effects (Table 12) and two-way (Table 58) models of expenditure
decentraization.

For the sub-sample of developing and trangitiona countries, we are able to rgect the null
hypothesis for the time-specific effects a the 1% level of sgnificancefor the LR and F tests. Based on
these results, we present the pooled 1V and preferred one-way time effects IV Within and GLS

estimation resultsin this chapter. The estimation results for the one-way country effects and two-way
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country and time effects modds are reported in Appendix E. While the estimated coefficients for
expenditure decentrdization (Tables 14, 60) and revenue decentralization (Tables 15, 61) are negative,
they are not satidicdly sgnificant, suggesting thet fisca decentrdization does not sgnificantly influence
the accumulation of gross domestic private investment per capitafor the developing and trandtiond
countriesin the sample. Aswith the full sample, the inclusion of other regressors does not improve the
ggnificance of the decentraization coefficients.

With respect to the other regressors, the estimated coefficients are consstent with our
expectations. The estimated coefficients for inflation are negative and satisticaly significant at the 1%
level, with the exception of the two-way 1V Within estimator for revenue decentralization (Table 61),
whereit issgnificant at the 5% level. The estimated coefficients for defense expenditures are dso
negative and datigticaly significant for the pooled IV and one-way IV Within time effects models
(Tables 14, 61) but indgnificant for the one-way 1V Within country effects and two-way 1V Within
models. The estimated coefficients for the tax ratio and per capita GDP are positive and statisticaly
ggnificant for each of the estimation modds, illustrating the positive relationship between these variables
and per capita gross domestic private fixed investment.

In summary, these results gppear to suggest that expenditure decentralization does not
sgnificantly influence the accumulation of private capitd, as proxied by gross domestic private fixed
investment per capita, for the developing and trangtiona countriesin the sample. Aswith the results for
infant mortality, these results again gppear to rgject the hypothesis that expenditure decentralization

presents obstacles to development in developing and trangtiona countries. As before, we caution that
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this result can only be made for the countriesin the sample as we are using a fixed effects modd for the
investigation of the influence of fisca decentrdization on its hypothesized outcomes.

With respect to the developed countries in the sample, increased revenue decentralization
gppears to reduce the accumulation of private capitd over time. Thisisasomewhat unexpected result
that warrants further investigation. 1t may be that there is not a monotonic relationship between fiscal
decentrdization and private investment, or that the negative influence of fiscd decentraization on private
investment only occurs after a certain level of development has been achieved (much as with infant
mortdity). Agan, we caution that this result may be dependent upon the proxy used for private
invesment and may be different if other proxies are used to investigate the influence of fiscd
decentraization.

Decentrdization and Gross Domedtic Public Fixed Invesment Per Capita

Our next task in this chapter isto investigate the potentia influence of fisca decentrdization on
the accumulation of public capita, as proxied by gross domestic public fixed investment per capita, for
the countries in the sample. If subnationa government officids respond to fiscd decentrdization by
increasng revenue mobilization or through the more efficient alocation of subnationd public resources,
then we may observe an increase in the accumulation of public capital over time. On the other hand, if
fiscal decentraization resultsin loca capture and the diverson of public resources in response to the
preferences of the locd dlite, or if locad governments do not have sufficient capacity to adequately
manage public resources, then we may observe a decrease in the accumulation of public capitd over

time
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In Chapter Three, we hypothesized that fiscal decentraization sgnificantly influencesthe
accumulation of public capita, with no apriori expectation on the direction of the relationship. Recdl

from Chapter Four that the base estimation equation is

G,= B FD, +B, MS, + Byy, + By Dem, + Bs Tax, + w, + A, +v, (29)

where G isthe gross domedtic public fixed investment per capita; FD isfiscad decentrdization, MSis
macroeconomic sability as proxied by the inflation rate, y is per capita GDP, Dem is the composite
index of democratic governance, Tax is the tax-to-GDP ratio, and the dotted variables indicate the
period-to-period change of the respective variables!?

Aswith the estimation of the influence of fisca decentrdization on the accumulation of gross
domedtic private fixed investment per capita, we fall to rgect the null hypothess of exogeneity for fisca
decentrdization with respect to the accumulation of gross domestic public fixed investment per capita
We dso fal to rgect the null hypothess of exogeneity for the other regressorsin the regression
function, with the exception of per capita Gross Domestic Product. Following the methodology used in
the previous sub-section, we use the two-period lagged leve of per capita GDP to instrument for the
firgt difference of per capita GDP. For the full sample of developed and developing countries, we are
ableto rgect the null hypothess that the country-specific and time-specific effects are sngularly and

jointly equd to zero and thus report the results of the pooled IV, preferred two-way 1V Within, and the

120 e refer the reader to Appendix B for adescription of the variables used in this section, Appendix C for
the list of sample countries and the periods for which they are observed, and Appendix D for the estimation
methodology employed in this section.
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two-way random effects GL S estimations a the end of this chapter. The results of the one-way
country effects and one-way time effects 1V estimators are reported in Appendix E.

For the full sample of countries, expenditure decentraization (Table 16, 62) appearsto
positively and sgnificantly influence the rate of accumulation of per capita gross domestic public fixed
invesment. Asillugrated in Table 16, a 1% increase in expenditure decentrdization rases the
accumulation of per capita public investment by approximately 0.2%, aresult that is consstent across
the pooled 1V, one-way (Table 16), and two-way models of fiscal decentrdization. On the other hand,
revenue decentrdization (Tables 17, 63) does not appear to sgnificantly influence the rate of per capita
public capita accumulation. While the coefficients for revenue decentraization are congstently negative
inthe pooled IV (Table 17), one-way IV (Table 63), and two-way IV (Table 17) modes, they do not
approach any meaningful level of ggnificance. The coefficients for expenditure decentraization appear
to be robust to the inclusion of other regressors, to include M2 as a percentage of GDP, urbanization,
total population, and openness to internationd trade. The inclusion of these regressors aso does not
improve the significance of the estimated coefficients for revenue decentralization. These results appear
to suggest that, for the countriesin the sample, expenditure decentrdization, and not revenue
decentrdization, sgnificantly and positively influences the rate of public capitd accumulation.

Turning briefly to the other regressors in the full sample estimations, we note that only the
estimated coefficients for defense expenditures and democratic governance are datistically sgnificant
across the different estimation modds. The estimated coefficients for defense expenditures are postive
and satidticaly sgnificant a the 1% leve, suggesting that increased defense expenditures trandaes into

higher rates of gross domestic fixed invesment. On the other hand, the estimated coefficients for
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democratic governance are negative and datisticaly significant at the 1% level, suggesting thet as
countries become more “free’, rates of public capita investment decline?! As political and civil rights
increase, resources may be redlocated from public investment to other purposes. The estimated
coefficients for per capita GDP are positive and sgnificant for the one-way Within time effects and
two-way Within country and time effects estimators, affirming our a priori expectation of a podtive
relationship between per cgpita GDP growth and growth in public investment.

While we are unable to regject the null hypothesis that the country-specific effects are equa to
zero for the sub-sample of developed countries, we are able to regject the null hypothesisfor the time-
specific effects, and thus report the pooled 1V, preferred one-way fixed time effects, and one-way
random time effects results in this chapter. The results from the one-way country effects and two-way
country and time effects IV models are reported in Appendix E of this dissertation. Aswith the full
sample esimations, we again find a pogtive and gatigticaly sgnificant relaionship between expenditure
decentrdization (Table 18, 64) and gross domestic public fixed investment per capita. A 1% increase
in expenditure decentralization leads to an gpproximately 0.5% increase in the rate of public capitd
accumulation. The estimated coefficients for fiscal decentraization are Sgnificant a the 1% leve for the
pooled 1V (Tablel8) and one-way country effects (Table 18) Within estimations and at the 5% leve
for the preferred one-way time effects (Table 18) and two-way (Table 64) Within estimations. Aswith
the full sample estimations, we fall to rgect the null hypothess that the estimated coefficients for revenue

decentrdization are equa to zero, and are thus left with the conclusion that expenditure decentrdization,

121 Asnotedin Appendix C, the measure of democratic governance ranges from 0 (no civil or political

rights) to 1 (complete civil and political rights) and is constructed from the Survey of Freedom (2000).
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and not revenue decentraization, Sgnificantly and postively influences the rate of public capitd
accumulation for the developed countries in the sample.

With respect to the other regressors, we observe that the estimated coefficients for inflation are
negdtive and gatistically sgnificant at 5% leve for the pooled IV and one-way time effect models
(Tables 18, 19) and at the 10% leve for two-way Within models (Tables 64, 65). The estimated
coefficients for inflation are indgnificant for the one-way country effects Within modd, however, we
have aready noted that the country effects are jointly inggnificant and the pooled IV and one-way time
effects Within estimators are more efficient in terms of degrees of freedom than the one-way country
effects Within estimator. Defense expenditures per cgpita are, asin the full sample, positive and
datidicdly sgnificant at the 1% leve for each of the estimation models, while per capita GDP is only
sgnificant for the pooled IV and one-way country effects Within estimators. Unlike the full sample, the
estimated coefficients for democratic governance are insgnificant for the Within estimators, which may
be do to the lack of variation in the democratic governance variable for the developed countriesin the
sample.

For the sub-sample of developing and trangitiona countries, we are able to rgect the null
hypothesis that the country effects and time effects are sngularly and jointly equa to zero and thus
report the results for the pooled IV, preferred two-way Within estimator, and the two-way GLS
esimatorsin this chapter. The results for the one-way country effects and one-way time effects models
arereported in Appendix E. For the pooled 1V and two-way Within estimations (Table 20) and the
one-way country effects (Table 66) models, we are able to rgect the null hypothesis for the estimated

coefficient for expenditure decentralization at the 5% levd of sgnificance. We are unable to regject the
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null hypothesis for the one-way time effects Within estimator for expenditure decentrdization (Table
66). On average, it appears that a 1% increase in expenditure decentraization induces a 0.2% increase
in the accumulation of per capita gross domestic public fixed investment over time for the developing
and trangtiona countries in the sub-sample.

Asin the full sample and sub-sample of developed countries, we are unable to rgect the null
hypothesis for the estimated coefficients for revenue decentrdization. Including other regressors, to
include tota population, openness to internationd trade, and government consumption as a percentage
of GDP, does not affect the sgnificance of the estimated coefficients for revenue decentraization.
Given the gpparent robustness of the coefficients for expenditure decentralization and the insgnificance
of the estimated coefficients for revenue decentrdization, we conclude that, for the developing and
trangtiond countriesin the sub-sample, expenditure decentrdization (and not revenue decentraization)
positively and significantly influences the accumulation of per capita gross domestic public fixed
invesment over time.

Examining the other regressors, we note that per capita GDP is positive and Satigticaly
sgnificant for each of the estimation modds. Defense expenditures are aso postive and Satidticaly
ggnificant, suggesting that for developing and trangtiona countries, increased defense expenditures
trandates into increased public investment, but a alessthan 1to 1 retio. Asin thefull sample, the
estimated coefficient for democratic governance is negative and gatisticaly sgnificant, suggesting that a
negative relationship exists between political and civil liberties and public investment. Thisfinding may
lend credence to the argument that less “freg’” countries missallocate public resources into large, non-

productive investments (“white eephants’) and that as citizens are granted their “voice” in government,
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resources are redllocate from these investments to other goods and services. Thisfinding aso appears
to support the arguments made by the World Bank and the International Monetary Fund that capital
expenditures provide opportunities for corruption and graft in developing and trangitiona economies
(World Bank, 1999, 2000).

In summary, for the countriesin the sample, expenditure decentrdization pogtively and
sgnificantly influences the accumulation of per cgpita gross domestic public investment over time. The
impact of expenditure decentrdization on public investment gppears to be dependent upon the leved of
development in that a 1% increase in expenditure decentrdization induces an gpproximately 0.5%
increase in public capitd accumulation in developed countries and a 0.2% increase in developing and
trangtiond countries. We falled to find a gatisticaly significant relationship between revenue
decentrdization and public capital accumulation. Of course, these findings are subject to the same
caveats made for infant mortality and private capitd accumulation and warrant further investigation.

Decentrdization and Macroeconomic Stability

In this sub-section, we examine the hypothess that fiscal decentraization sgnificantly influences
macroeconomic stability. As previoudy discussed in Chapter Four, we would prefer to use the misery
index (inflation rate plus unemployment rate) as our measure of macroeconomic stability.

Unfortunatdy, we lack sufficient data on unemployment across countries and time to construct the
misery index variable for incluson in the annud panel data set. Ingtead, we use the inflation rate, which
is one component of the misery index, as the proxy variable for macroeconomic stability.

Whether or not fiscal decentrdization enhances (or degrades) macroeconomic sability isa

contentious issue in the literature. On one Sde, there are those who have argued that, a a minimum,
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decentraization presents another obstacle for developing and trangtiona countries to achieving
macroeconomic stability.*?? They noted that decentralization reallocates some of the revenue and
expenditure instruments used by the centra government to achieve macroeconomic sability. Since
subnationa governments are, in effect, smal open economies, any attempt at macroeconomic policy is
prone to leakage. On the other Sde, there are those who have noted that decentrdization may alow
subnationa governments to more effectively address the asymmetric nature of macroeconomic
shocks.?® Also, decentraization may create the need for the darification of the roles of specific
indtitutions in government, both at the center and subnationa level, which may in fact enhance
macroeconomic dability..

In Chapter Three, we hypothesized that fiscd decentrdization sgnificantly influences
macroeconomic stability, as measured by the inflation rate, but that we did not know a priori the sign or
magnitude of the relationship. In Chapter Four, we drew upon Fischer (1993) and specified the base
eslimation for examining the testable hypothes's as to the influence of fiscal decentralization on

macroeconomic ability as

MS, =B FD, +B, M2, + By, + & 2, + w + L, tv, (30)

where MSistheleve of macroeconomic stability as measured by the inflation rate, FD is the measure
of fiscd decentrdization, M2 is the measure of M2 as a percentage of GDP, y is the measure of per

capita GDP, the Z matrix contains the control regressors, to include openness to internationd trade, tax

122 prud homme (1995) and Tanzi (1996) are two examples of these arguments.

123 seeMcLure (1995), Sewell (1996), and Spahn (1997) for examples of this side of the argument.
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revenues as a percentage of GDP, and Gross Domestic Savings as a percentage of GDP, and the
dotted variables Sgnify that these variables are measured in first differences (or period to period
change).1?*

Turning to the issue of endogeneity, wefail to rgect the null hypothesis of exogeneity with
respect to fiscd decentrdization. We dso fall to rgect the null hypothes's of exogeneity for openness
to internationa trade, tax revenues as a percentage of GDP, and Gross Domestic Savings as a
percentage of GDP. We do rgject the null hypothesis at the 1% leved of significancefor M2 asa
percentage of GDP and for per capita GDP. Based on this result, we insrument for the first difference
of M2 as apercentage of GDP with the two-period lagged level of M2 as a percentage of GDP and for
the first difference of per capita GDP with the two-period lagged level of per capita GDP.

For the full sample of countries, we are able to regject the null hypothesis that the country and
time-gpecific effects are sngularly and jointly equa to zero and thus present the pooled 1V, preferred
IV two-way Within, and two-way random effects IV estimation resultsin this chapter. The estimation
results for the one-way IV country effects and one-way 1V time effects models are reported in
Appendix E.

The most important result of the full sample estimationsis the negative and datigticaly sgnificant
relaionship between fiscd decentrdization and the rate of inflation. The estimated coefficients for
expenditure decentrdization are negative and Satigticaly significant at the 1% leve for the pooled IV

mode (Table 22), and at the 10% leve for the one-way country effects and time effects Within models

124 e refer the reader to Appendix B for adescription of the variables used in this section, Appendix C for

the list of sample countries and the periods for which they are observed, and Appendix D for the estimation
methodology employed in this section.
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(Table 68) and for the preferred two-way within model (Table 22). The estimated coefficients for
revenue decentraization are negative and satisticaly sgnificant at the 1% level for the pooled 1V and
preferred two-way 1V Within mode (Table 23) and at the 5% leve for the one-way IV Within country
effectsand IV Within time effects (Table 69) modds. A 1% increase in expenditure decentraization
induces, for the countries in the sample, an approximately 0.2% decrease in the rate of inflation, while a
amilar increase in revenue decentralization leads to an gpproximately 0.3% decrease in the rate of
inflation. While the estimated coefficients for revenue decentraization are robust to the inclusion of
other regressors (including tota population, defense expenditures, and urbanization), the estimated
coefficients for expenditure are fragile to the inclusion of these regressors. We must therefore interpret
the estimated coefficients for expenditures decentrdization with caution. For the full sample of
countries, we conclude that revenue decentralization mildly reducestherate of inflation. While
expenditure decentrdization may dso mildly reduces the rate of inflation, we cannot make afirm
satement about this effect due to the fragility of the estimated coefficients for expenditure
decentralization.

Turning to the results of the other regressors, we note that the sSign of the estimated coefficients
for these regressors is consstent with the our a priori expectations. The estimated coefficients for M2
as a percentage of GDP are poditive but inggnificant, while the coefficients for the tax ratio and
openness to internationd trade are negative and indgnificant. As expected, the estimated coefficients
for per cgpita GDP are negative and datigticadly sgnificant at the 1% leve, suggesting that countries that

are growing faster have lower rates of inflation. The estimated coefficients for Grass Domestic Savings
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as a percentage of GDP are positive and sgnificant in the pooled 1V, one-way country effects, and
preferred two-way country and time effects models.

With respect to the sub-sample of developed countries, we fail to rgject the null hypothess that
the time-specific effects arejointly equa to zero but are able to rgect the null hypothesis for the
country-specific effects. We thus present the pooled 1V, preferred one-way country effects Within,
and one-way country effects GL S estimation results in this chapter and the results for the one-way 1V
time effects and two-way |V country and time effects models in Appendix E. For the sub-sample of
developed countries, the estimated coefficients for expenditure decentrdization (Tables 24, 70) are
inggnificant. The estimated coefficients for revenue decentraization (Tables 25, 71) are d <o, for the
mogt part, inggnificant, with the exception of the preferred one-way fixed country effects and one-way
random country effects GLS models. While the random effects models are not corrected for
heteroscedadticity and the standard errors of the estimated coefficients are biased downwards, the
estimated standard errors of the one-way fixed country effects models have been corrected for
heteroscedadticity, suggesting that revenue decentrdization negatively and significantly influences the
rate of inflation. The estimation results suggest that a 1% increase in fiscd decentralization leadsto a
0.4% decrease in the rate of inflation. We do note, however, that the performance of the estimation
models for the sub-sample of developed countriesis poor relative to the full sample and the estimated
coefficients for most of the regressors gppear to be fragile to the inclusion (or excluson) of the fixed
effects.

Examining the results of the regressions for the sub-sample of developing and trangtiona

countries, we note that expenditure decentrdization (Tables 26, 72) does not appear to significantly
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influence the rate of inflation over time. While the estimated coefficients for expenditure decentrdization
are negative, none of the estimated coefficients gpproach any meaningful levd of sgnificance. Onthe
other hand, the estimated coefficient for revenue decentrdization for the one-way country effects modd
(Table 27) is negative and weskly significant at the 10% level. However, we must also note that the
estimated coefficient for revenue decentralization appears fragile to the inclusion of time-specific effects
(Table 73) and isdso inggnificant for the two-way |V modd.

In summary, we have found evidence to support the hypothess that revenue decentrdization
lowers the rate of inflation for the full sample of countries. A 1% increase in revenue decentralization,
for the countries in the full sample, appearsto lower the rate of inflation by approximatey 0.3%. This
result appears to support the line of reason of McLure (1995), Sewell (1996), Spahn (1997), and Shah
(1999), that fiscal decentralization may enhance macroeconomic stability. We have also observed a
datidicdly sgnificant relaionship exists between fisca decentrdization and inflation for the sub-samples
of developed and developing and trangtiona countries. This result casts doubt on the argument that
fisca decentrdization presents an obstacle to macroeconomic stability in developing and trangtiond
countries.

Decentrdization and Democratic Governance

Fisca decentrdization and democratic governance are widely viewed as two complementary
policies, with governance providing the channel for congtituents to participate in loca government, and
decentrdization providing loca governments with the resources to provide goods and servicesto their

condituents. Having aso examined and rgected the argument thet fiscd decentrdization is
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endogenoudy determined with respect to democratic governance, we now seek to address the question
of whether fiscal decentrdization sgnificantly influences democratic governance.

Previous empiricd studies have noted that democratic governance is positively and sgnificantly
influenced by the level of economic development, that is, governance appears to be a superior good.

With thisin mind, we specify the base estimation equetion as.

GéV;,: B|Fbu+ﬂzyu+Bs%a+|34D‘.Efu"'|-’t"'lz""’u (31)

where the variables are as previoudy discussed. We first regressed this base estimation equation in
levels, correcting for serid correation with the Corchane-Orcutt procedure, to replicate the resultsin
the literature. We did find that per capita GDP in levels positively and sgnificantly influences the leve
of democratic governance. We aso determined that countries with higher levels of defense
expenditures have lower levels of democratic governance. While the estimated coefficients for
openness to internationa trade were positive, they were not Sgnificant. These results suggest that we
are able to replicate the results for the estimation in levels presented in the literature.!® However, as
noted previoudy in this chapter, our base estimation equations are specified in firgt differences, not in
levels!?

Previoudy in Chapter Two, we noted thet fisca decentrdization may influence democratic

governance, which, in turn, may influence the leve of fiscd decentrdization. Decentrdization may result

125 see Dethier (19993, 1999b) for an example.
126 e refer the reader to Appendix B for adescription of the variables used in this section, Appendix C for

the list of sample countries and the periods for which they are observed, and Appendix D for the estimation
methodology employed in this section.
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in the strengthening of democratic ingtitutions at the subnationd level of government and increased
participation as individuds find their voice in government. Astheleve of democratic governance
increases, thisin turn may lead to more decentralization as subnationa governments become more
adept at responding to the tastes and preferences of their congtituents. However, we fail to rgect the
null hypothess of exogeneity for fiscal decentraization with respect to democratic governance.

While we are able to rgect the null hypothesis that the country-specific effects are jointly equd
to zero, we are unable to rgect the null hypothesis for the time-specific effects. Based on these results,
we present the results of the pooled LS and preferred one-way country effects estimationsin this
chapter and the results of the one-way time effects and two-way country and time effects estimationsin
Appendix E. Wefall to rgect the null hypothess that the estimated coefficient for fiscal decentraization
with respect to democratic governanceis zero for the full, devel oped, and developing country samples.
In the full sample of countries, the estimated coefficients are negative, however, they are both closeto
zero and are not Satigticaly sgnificant. While the estimated coefficients for per capita GDP and
openness to internationa trade are negative, they are not statistically sgnificant for the two-way error
components modd. While these findings suggest that there is not a relationship between democratic
governance and per capita GDP, we caution that the regresson function is specified in first differences,
and not in levels, and thus the results suggest thet there is not a gatigticaly sgnificant relationship
between changes in democratic governance and fisca decentrdization for the sample countries. We
must caution thet our falure to find a atisticaly sgnificant reationship may be the result of the
countriesincluded in the sample. We note, however, that we have examined the effect of other

regressors and the results are Smilar in nature.
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Aswith the full sample of countries, we are able to regject the null hypothess that the country
effects are jointly equd to zero and unable to rgect the null hypothesis for the time effects for the sub-
samples of devel oped and developing countries. We thus present the results of the pooled LS,
preferred one-way fixed country effects, and one-way random country effects estimationsin this
chapter and the results of the one-way time effects and two-way country and time effects estimationsin
Appendix E. In the sub-sample of developed countries, we are again unable to regect the null
hypothesis that the estimated coefficients for fiscal decentraization are equd to zero. In the sub-sample
of developing countries, the estimated coefficients are a'so negative, but inggnificant, and the
regressions have little explanatory power.

In short, we have faled to detect a gatigticadly sgnificant and robust relationship between fiscad
decentrdization and democratic governance. This result appears to be somewhat surprising given the
wide consensusin the literature on the relationship between fiscal decentrdization and democratic
governance. However, we believe that our result is superior to the previous resultsin the literature
given that we are employing pand rather than cross-section data and that our econometric approach is
more sophidticated than the previous attempts to examine the relaionship between fisca
decentralization and democratic governance. While some may argue that our result is due to the
Specification of the estimation equationsin firgt differences and not in levels (which has been the
traditiond approach in the cross-sectiond literature examining the relaionship between fisca
decentrdization and democratic governance), we believe that the previous studies have, a best,

detected an association between decentraization and governance and not causation between these two
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processes. We bdieve that future research of thisissue is warranted given the interest in the
relationship between decentralization and governance.
Decentrdization and Interjurisdictional Equality

We now turn to the question of whether fiscal decentrdization exacerbates interjurisdictiona
inequditiesin the digtribution of resources. As previoudy noted, data for the distribution of resources
across subnationd governments across countries and time do not exist and we must use income
digribution data as a proxy for horizonta fiscd equdity. We readily acknowledge that income
inequdity is an imperfect proxy for horizonta fiscal equality since per cgpitaincome and per capita
subnationa expenditures (revenues) do not have to be closdly correlated.’®” Furthermore, the dataon
income digtribution is limited and we are only able to examine this question for a sub-sample of
countries and for alimited number of time periods. We are able to rgject the null hypothessthat the
country and time effects are sngularly and jointly equa to zero and present the results of the pooled LS
and two-way error components estimations in this chapter. The estimation results for the one-way
country effects and one-way time effects models are presented in Appendix E.

The most important result of the analysisis that revenue decentraization appears to decrease
inequality in the distribution of resources as measured by income didtribution, which is contrary to the
consensus in the literature. On average, it gppears that for the sample countries reporting income
inequdity data, that a 1% increase in fiscal decentralization reduces income inequaity by approximately

0.3%. We mug caution that this obsarvation is made with alimited number of obsarvations and that the

127 However, in the United States and other devel oped countries, demand for the level of public goodsis

based on the median voter model and thereis an explicit linkage between per capitaincome and expenditures per
capita (and tax revenues per capita).
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estimated coefficient for fiscal decentrdization isfragile!?® We aso note that the estimated coefficient
for expenditure decentrdization isinggnificant and it gppears that the country effects by themsalves
provide the most significant amount of explanatory power for the regressons. The estimated
coefficients for investment and health expenditures as a percentage of GDP are negative and consstent
with the literature on the relationship between income inequdity and per capita GDP growth (Perotti
1996, Forbes 2000). However, the estimated coefficients for the period-to-period change per capita
GDP are not consstent with the more recent literature in that they suggest that increased economic
growth increases income inequdity, afinding which is contrary to that of Dollar and Kraay (2000) and
Forbes (2000). We examined the impact of other regressors and specifications and the estimated
coefficient for GDP remained negative. This result may be the result of the small number of
observations due to the limited nature of the income inequality data and we must use caution in
interpreting the results of these estimations.

We bdlieve that the estimation results suggest that a negative relationship may exist between
income digtribution and revenue decentrdization. Further empiricd investigation of this hypothesisis
warranted and requires the construction of a panel data set on interpersonal and interjurisdictional
equdlity in the digtribution of resources. Given the paucity of data for these two variables of interest, we
must leave this question for future research.

Decentrdization and Economic Growth

128 Out of the 610 observationsin the sample, only 180 report income inequality data.

153



We now turn to the find empirica question of this dissertation: what is the effect of fisca
decentrdization on economic growth. In Chapter Two of this dissertation, we reviewed the existing
empirica evidence on the influence of fisca decentrdization on economic growth and found that there is
no clear consensusiin the literature as to the impact of fisca decentralization on economic growth. If
Oates (1993) is correct, then the static proposition that fiscal decentraization is efficiency enhancing,
has a corresponding propostion in the dynamic setting of economic growth. The theoretical modd
motivating this empirica analyssillugtrates that a direct relaionship between decentrdization and
economic growth is possble, yet the question remains whether the relationship can be empiricaly
subgtantiated. What has been ignored in the literature and what has been the focus of this dissertation is
whether fiscal decentraization indirectly influences economic growth through its influence on technicad
efficiency, macroeconomic stability, interjurisdictiona fiscd equdities, and democratic governance. In
this section we not only examine whether fiscd decentrdization directly effects economic growth but
whether the indirect effects of fiscd decentrdization sgnificantly influence economic growth.

Recdl from Chapter Four that we have specified the base estimation equation for economic
growth as.

Vo= By FD, + By H, + By MS, + By K, + B G,
+ BgDem, + Z, + w + A +v,

(32)
where the evolution of per capita GDP (y) over timeis afunction of: fiscd decentrdization (FD), infant
mortdity (H), macroeconomic sability (MS), private capital (K), public capita (G), democratic

governance (Dem), and the control regressors (Z). As before, the dotted variables sgnify the period-
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to-period change in these varigbles. Using this base estimation equation, we can examine whether the
hypothesized direct relationship between fisca decentralization and economic growth exigis (i.e.
whether B, is Saidticdly sgnificant) and whether the indirect outcomes of fiscal decentrdization
sgnificantly influence economic growth (i.e. whether the other p are Satidtically significant).!?°

For the full sample of countries, we are able to regject the null hypothesis that the country and
time-specific effects are jointly equa to zero and present the results of the pooled 1V, preferred two-
way Within, and two-way GLS modelsin this chapter. We present the results of the one-way country
effects and one-way time effects modelsin Appendix E. As previoudy noted in the beginning of this
chapter, we faled to rgect the null hypothesis of exogeneity for fisca decentraization with respect to
growth in per capita GDP. We have, however, rgected the null hypothesis of exogeneity for the
inflation rate, gross domestic fixed private investment per capita, and gross domestic public fixed
investment per capita. As before, we instrument for these endogeneous regressors with the two-period
lagged leve of the regressor in question.

One of the most important empirica findings of this dissertation is the failure to detect, for the
full sample of countries, agaigicaly sgnificant relationship between fiscd decentrdization and growth
in per capita GDP over time. While the estimated coefficients for expenditure decentrdization (Tables
36, 82) are postive, they do not approach any meaningful levd of Satistical sgnificance. The same
finding applies to the estimated coefficients for revenue decentrdization (Tables 37, 83). We note that

the estimated coefficients for revenue decentrdization, unlike those for expenditure decentraization, are

129 e refer the reader to Appendix B for adescription of the variables used in this section, Appendix C for
the list of sample countries and the periods for which they are observed, and Appendix D for the estimation
methodology employed in this section.
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negative. However, the inggnificance of the estimated coefficients prevents us from drawing any
conclusions with respect to the sSign (or magnitude) of the coefficients. The inclusion of other control
regressors, to include tota population, M2 as a percentage of GDP, and defense expenditures, did not
improve the sgnificance of the estimated coefficients for expenditure and revenue decentrdization. We
are left with the conclusion that, for the full sample of countries, there does not gppear to be a
datigticaly sgnificant, direct relationship between fiscd decentraization and economic growth.

Turning to the other regressors, we note that the estimated coefficients are consstent with that
in the economic growth literature.*®* The estimated coefficients for infant mortality are negative and
datisticaly sgnificant at the 5% leve for the pooled IV and two-way 1V modds. While the estimated
coefficients for infant mortdity are insgnificant with respect to the one-way 1V country effects modd,
they are Sgnificant for the one-way 1V time effects mode. Increased infant mortdity may be asgna of
the inefficient delivery (or absence) or hedth services and may retard economic growth over time.
Also, as expected, the estimated coefficients for inflation are negative and sgnificant a the 5% leve for
the pooled 1V and two-way 1V models and at the 10% level for the one-way IV models. The
coefficients for public and private invesment are positive and datisticdly sgnificant at the 1% levd,
which is conggtent with the literature on economic growth.®*! Finaly, the estimated coefficients for
democratic governance are positive and Satidicdly sgnificant. Anincreasein civil or palitica rights

appears to increase per capita GDP over time.

130 see Barro (1990, 1991, 1996, 1999), among others.

181 Foran example, see Levine and Renelt (1992).
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We can now observe the indirect effect of fisca decentralization on growth in per capita GDP.
Asdready noted in the sub-section of the relationship between fiscal decentrdization and inflation,
revenue decentralization reduces the rate of inflation for the full sample of countries. The resultsin this
Section suggest that a negative relationship exists between inflation and economic growth. Thus, an
increase in revenue decentrdization, dl ese being equa, would reduce the rate of inflation over time,
and in turn, enhance economic growth over time. The question, which we addressin the next section, is
whether these individud, indirect effects have an postive or negative aggregate influence on economic
growth.

For the sub-sample of developed countries, we fall to rgect the null hypothesis that the
country-specific effects are jointly equa to zero and report the results of the pooled 1V, preferred one-
way 1V Within, and one-way GL S estimationsin this chapter. The estimation results for the one-way
country effects and two-way 1V modds are reported in Appendix E. Examining the results of the sub-
sample estimations, we note that there gppears to be a negative and satigticaly sgnificant rdationship
between fiscd decentrdization and growth in per capita GDP. The estimated coefficients for
expenditure decentrdization (Tables 38, 84) are Satidticaly sgnificant for the one-way time effects
Within estimator and the two-way Within estimator but insgnificant for the pooled IV and one-way
country effects Within estimator. As dready noted, the country-specific effects are jointly equd to zero
(as evidenced by the small increase in R from the pooled 1V to one-way country effects models) and
we are left with the result of adatigticadly sgnificant and negative rdationship between expenditure
decentraization and economic growth. With respect to revenue decentrdization (Tables 39, 85), the

estimated coefficients are negative and satisticaly significant a the 1% leve for each of the esimation
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modds. While the estimated coefficient for revenue decentralization is robust to the incluson of the
control regressors (total population, defense expenditures, M2 as a percentage of GDP), the estimated
coefficients for expenditure decentrdization are fragile. As before, we must exercise caution when
interpreting the estimated coefficients for expenditure decentrdization due to the apparent fragility of
these coefficients. We are left with the conclusion that, for the developed countries in the sub-sample,
increases in revenue decentraization negatively influences economic growth. While there gppears to be
agmilar rdationship for expenditure decentrdization, the gpparent fragility of the estimated coefficients
prevents us from making such afirm statement.

Turning to the other regressors in the estimations, we note that the time-specific effects provide
the largest increase in explanatory power relative to the pooled IV modd. Unlike the full sample
esimations, infant mortdity and inflation are no longer datidticdly sgnificant. The coefficients for these
two variables are close to zero for the one-way time effects (Tables 38, 39) and two-way models
(Tables 84, 85). Asinthefull sample estimations, the estimated coefficients for public and private
investment are pogitive and satidicdly sgnificant at the 1% level. Findly, the estimated coefficients for
democratic governance are the negative but inggnificant. This may be due to the lack of variation in the
democratic governance measure for the devel oped countries in the sub-sample.

For the sub-sample of developing and trangitiona countries, we are able to rgect the null
hypothesis that the country and time-specific effects are angularly and jointly equa to zero and report
the results of the pooled IV, preferred two-way 1V Within, and two-way GL S modelsin this chapter.
The results of the one-way country effects and one-way time effects models are reported in Appendix

E. Aswith the full sample estimations, we fail to detect a Satigticaly sgnificant relationship between
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fisca decentraization and growth in per capita GDP. The estimated coefficients for expenditure
decentrdization (Tables 40, 86) and revenue decentraization (Tables 41, 87) are positive and negative,
respectively, but inggnificant. Based on thisempirica evidence, we conclude, for the countriesin the
sub-sample, that fisca decentrdization does not directly influence economic growth.

However, the failure to detect a direct linkage between decentralization and growth does not
mean that fiscal decentrdization can not indirectly influence growth in per capita GDP. The estimated
coefficients for infant mortality are negetive and sgnificant a the 1% levd of the two-way Within and at
the 5% leve for the one-way time effect Within estimators. Asin the full sample, the estimated
coefficients for inflation are negative and sgnificant, dbeit at the 10% leve for the two-way Within
esimator and 5% for the one-way time effects estimator. However, unlike the full sample, the
estimated coefficients for public and private invesment are not statistically sgnificant for the two-way
Within estimator. While the estimated coefficients for private and public invesment are datisticaly
ggnificant for the pooled 1V, only public investment is Sgnificant in the one-way country effects Within
model, and only private investment is sgnificant for the one-way time effects Within modd. These
results suggest that the estimated coefficients for public and private investment are fragile to theinclusion
of thefixed effects. Findly, the estimated coefficients for democratic governance are positive and
datigticdly sgnificant a the 1% leve for the two-way Within model and the one-way country effects
Within modd. The coefficients are not sgnificant for the pooled 1V and one-way time effects Within
models. This result suggests thet, as with the full sample, increased palitical rights and civil liberties

enhance economic growth for the sample countries.
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In summary, we have falled to detect adirect and Satisticaly significant reationship between
fiscd decentrdization and economic growth for the full and developing samples of countries. However,
we have found a direct and negative relationship between revenue decentraization and economic
growth for the sub-sample of developed countries. Thisresult may suggest that further decentralization

for the developed countriesin the sample would result in decreased per capita GDP growth.

Summary of Estimation Results

We have, for the firgt time in the literature, conducted an empirical examingtion of the
conventiona impacts of fisca decentrdization and have illustrated the channels through which fisca
decentrdization may indirectly influence economic growth. Before turning to the task of discussing the
potentid tradeoffs among the outcomes of fiscal decentrdization, we must firs summarize the empirica
resultsin this section. To assist the reader, we group the results by type of decentralization and testable
hypothess.

In Table 2 we summarize the empirica estimation results for the investigation of the influence of
fiscd decentrdization. If the estimated coefficient for expenditure decentrdization in the preferred
modd is not Satigticaly sgnificant, we do not report the estimated coefficient. On the other hand, if the
edimated coefficient is gatisticadly sgnificant in the preferred estimation modd, the value of the
estimated coefficient isreported in the table below. Increases in expenditure decentralization gppear to
positively influence hedlth outcomes, as proxied by infant mortdity, for the sub-sample of developed
countries. We have not found any empirica evidence to support the contention that expenditure
decentrdization sgnificantly influences private investment, as proxied by gross domestic private fixed
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invesment. On the other hand, we have found consistent empirical support for the testable hypothesis
that expenditure decentrdization sgnificantly influences public investment, as proxied by gross domedtic
public fixed invessment. The empirica results gppear to support the contention that the impact of
decentrdization is more pronounced in developed rather than in developing and transitiond countries.
We do not find any empirica evidence to support the hypothesis that expenditure decentralization
ggnificantly influences democratic governance. While we did find support for the previous resultsin the
literature thet the level of fisca decentrdization significantly and positively influencesthe level of
democratic governance, we faled to find a smilar rdationship when the estimation equations were
esimated in firg differences. This result may suggest that decentrdization and democratic governance
are pogitively associated but no direct causdity exists between the two variables. We dso failed to
detect any sgnificant relationship between expenditure decentrdization and income inequdity. Findly,
while we failed to detect a Sgnificant relationship between expenditure decentralization and economic
growth in the full and developing country samples, we did detect adtaidticaly sgnificant rdationship
between the two variables for the developed countriesin the sample. This finding gppears to suggest
the existence of a direct, negative rdationship between decentrdization and economic growth which is
dependent upon the level of development.

We summarize the empiricd results for the influence of revenue decentrdization in the Table 3.
Aswith expenditure decentrdization, we fail to find agtatigticaly sgnificant relationship between
revenue decentrdization and infant mortdity for the full and developing and trangtiond country samples.
We do, as with expenditure decentrdization, find a negative and Satidticaly sgnificant reaionship

between revenue decentrdization and the outcome based measure of technicd efficiency for the sub-
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sample of developed countries. This result appears to suggest that the technica efficiency effects of
fisca decentraization may be dependent upon the level of development, thet is, athreshold exists for
the gains of fiscal decentrdization to be redized. We dso note that revenue decentrdization gppears to
negatively and sgnificantly influence the accumulation of private investment for the sub-sample of
developed countries, while revenue decentrdization appears to have no effect on the accumulation of
public capitd. We do find that increased revenue decentralization resultsin lower rates of inflation for
each of the samples under examination. Thisisasgnificant result in that one of the main arguments
againg decentrdization isthat, at a minimum, presents obstacles to macroeconomic stability. Aswith
expenditure decentrdization, wefall to find a gatisticaly sgnificant relationship between revenue
decentralization and democratic governance, athough we do find a gatidicdly sgnificant reaionship
between revenue decentrdization and income inequdity. However, we note that the result for income
inequality should merely be indicative of the need for future research given the data and measurement
problems noted in Chapter Four. Finally, we note that, as with expenditure decentralization, a
gatigticaly sggnificant and negative relaionship gppears to exists between fiscal decentralization and per
capita GDP growth for the developed countries in the sample. It may be, as noted with respect to
infant mortaity, that decentralization has sgnificantly different effects in developed versus developing
and trangtiond countries. We believe that our findings gppear to refute those in the literature who have

suggested that decentrdization promotes ingtability and retards growth in developing countries.

The Tradeoffs Among the Outcomes of Fisca Decentraization

162



In this section, we address the two remaining questions of this dissertation: what is the Satic
impact of fisca decentraization on economic growth; and what are the potentid tradeoffs between the
outcomes of fisca decentraization. First, we examine the direct and indirect effects on economic
growth of aone-stlandard deviation change in fiscd decentraization. To do this, we use the parameter
estimates developed in the previous section to examine the static influence of fisca decentrdization.
Using the gatic long-term growth estimates, we then discuss the potentid tradeoffs between economic
efficiency, macroeconomic stability, democratic governance, and the direct influence of fisca
decentrdization on economic growth.

The Long-Term Growth Impact of Fisca Decentrdization

The thought experiment is to increase each of the measures of fiscal decentrdization by one-
standard deviation and to caculate the long-term effect on per capita GDP. In Tables 42 through 47,
the first column reports the estimated coefficient pertaining to the direct effect of fiscd decentrdization
on that variable, while the second column reports the estimated coefficient for that variable with respect
to economic growth. We firgt multiply the estimated coefficient for the direct effect of fiscd
decentrdization by the one-standard deviation of fiscal decentralization to obtain the effect of a one-
standard change of fisca decentraization on the change in the variable of interest over time. Wethen
multiply the resulting value by the estimated parameter of the impact of the variable of interest on the
changein per capita GDP over time to obtain the static long-term growth impact of fisca
decentralization through the variable of interest. While we report the atic growth impact cdculaions
for each of the variables of interest, the aggregate growth impact is derived only from those coefficients

that are gatisticdly sgnificant. If the estimated coefficient for fiscd decentrdization for the variable of
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interest or for the variable of interest with respect to per capita GDP growth is gatigticaly inggnificant,
then we treet the static growth impact through the variable of interest on economic growth as zero.
Given the sgnificant redllocation of resources that would have to occur for a one-standard deviation
increase (or decrease) in either expenditure or revenue decentrdization, we only investigate a one-
gandard deviation change in decentrdization. We believe that while a two-standard deviation change
would encompass 95% of the individuds in the population, such a significant change in decentrdization
isnot practicd in terms of andysis.

We present two examples of this methodology in this paragraph. In the first example, the
estimated coefficient for expenditure decentralization with respect to gross domestic public fixed
investment for the full sample of countries (Tables 16, 42) is0.2323. We multiply 0.2323 by the one-
gtandard deviation change in expenditure decentralization (0.1657) to obtain 0.0385 which we then
multiply by the estimated coefficient for gross domestic public fixed investment (0.2434) in the growth
equation (Tables 36, 42) to obtain the static growth impact of 0.0094. We estimate that the gtatic
impact of a one-standard deviation increase in expenditure decentralization an approximate increase of
3.85 percent in the rate of gross domestic public fixed investment which, in turn, induces an
approximate static increase in per capita GDP growth of 0.94 percent. If, for example, the per capita
GDP growth rate was 3.0%, a one-standard deviation increase in expenditure decentralization would,
al ese being equd, raise the per capita GDP growth rate to gpproximately 3.03%.

On the other hand, we note that in Table 43 the estimated coefficient for revenue
decentrdization for infant mortdity for the full sample of countriesis-0.0033 and that the estimated

coefficient for infant mortdity for per capita GDP growth is-0.1531, resulting in an estimated static
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growth impact of 0.0001. While the estimated coefficient for infant mortaity with respect to per capita
GDP growth is gatisticaly sgnificant a the 5% leve, the estimated coefficient for revenue
decentralization with respect to infant mortaity is not satistically sgnificant. We thus conclude that, for
the full sample of countries, revenue decentraization does not sgnificantly influence public hedlth
outcomes and revenue decentrdization does not sgnificantly influence per capita GDP growth through
the infant mortaity channe. In fact, the only channd through which revenue decentrdization gppears to
sgnificantly influence long-term per cgpita GDP growth is through its gatisticaly sgnificant influence on
inflation.

The main result from the thought experiment is that the growth impact of fisca decentrdization
is moderate in magnitude. For the full sample of countries, a one-standard deviation increase in
expenditure decentralization results in an gpproximately 0.94% increase in per capita GDP growth over
the long-run. A amilar increase in revenue decentralization for the full sample of countries would
increase per capita GDP growth by gpproximately 0.35% in the long-run. If revenue and expenditure
decentralization occur Smultaneoudy, these results suggest thet the overdl effect would be aincreasein
per capita GDP growth over the long-run. Of course, a one-standard deviation increase in expenditure
or revenue decentrdization would entail a Sgnificant reallocation of resources among different levels of
government and it ismore likely that we will observe smdler changes in decentraization, and thus
smdler impacts on economic growth, over time.

For the developed sample of countries, the long-run impact of fiscad decentraizationisa
reduction in per capita GDP growth over the long-run. A one-standard deviation increasein

expenditure decentralization, dl el se remaining equal, would reduce per capita GDP growth by
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goproximately 0.95% in the long-run. A corresponding increase in revenue decentralization would
reduce per capita GDP growth by approximately 7.24% in the long-run. The Static influence of fisca
decentraization on per capita GDP growth is more pronounced in the sub-sample of developed
countries due to the statisticaly significance of the estimated coefficients for decentrdization with
respect to per capita GDP growth. If, for example, the per capita GDP growth rate was 3.0%, a one-
gtandard deviation increase in revenue decentraization would, al else being equd, lower the per capita
GDP growth rate to gpproximately 2.8%. The results for the thought experiment suggest that, for the
developed countries in the sample, fiscd decentralization appears to reduce economic growth over the
long-run.

For the developing and trangtional sample of countries, the impact of fiscd decentrdization
appearsto adight increase in the per capita GDP growth rate. A one-standard increase in expenditure
decentralization gppears to increase per capita GDP growth by approximately 0.46%, whileasmilar
increase in revenue decentralization appears to reduce economic growth by approximately 0.20% in the
long-run. If revenue and expenditure decentraization occurred Smultaneoudy, the overdl effect would
be adight increase in per capita GDP growth over the long-term.  Aswith the other resultsin this
chapter, this result again appears to suggest that the influence of fisca decentrdization is dependent
upon the leve of development of the countries in question, with the influence of fiscd decentrdization
being more pronounced in the sub-sample of developed countries. This result aso gppears to support
the contention by Davoodi and Zou (1998) that there is not a monotonic relationship between
decentralization and growth and that an optimal leve of decentrdization exists with respect to economic

growth. It may be that the developed countries in the sample have decentrdized past the optimal level
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of decentrdization and further decentrdization would only serve to reduce the rate of growth in these
countries. Examining the influence of decentrdization in a dynamic setting is a question we leave for
future research.

The Tradeoffs Between the Outcomes of Fisca Decentrdization

We now turn to the question of the tradeoffs between the outcomes of fiscal decentralization.
As previoudy discussed in Chapter Two, the literature to date has largdly ignored the potentid tradeoffs
among the outcomes of fisca decentrdization, focusng instead on the direct relationship between fiscd
decentrdization and economic growth. While the direct relationship between fiscal decentrdization and
economic growth is an important dimenson of the outcomes of fisca decentraization, asillustrated for
the sub-sample of developed countries in the previous section, it is not the only channd through which
fisca decentralization may affect per capita GDP growth. The questions that remain are whether
tradeoffs exists among the outcomes of fiscal decentrdization and what, if any, are the directions and
magnitudes of the tradeoffs.

For the full sample of countries, there do not appear to be Satisticaly sgnificant tradeoffs
between different outcomes of fisca decentrdization. Expenditure decentrdization appears to
sgnificantly and positively influence per cgpita GDP growth through public invesment while revenue
decentraization appears to have aamilar, satistically sgnificant effect through its negative impact on
inflation. Asnoted earlier in this chapter, wefail to find any other satigticaly sgnificant relationships
between fiscad decentralization and per cagpita GDP growth for the full sample of countries. While there

appear to be tradeoffs between decentrdization and public and private investment, for example, the
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estimated effects are not gatisticaly significant and we therefore cannot make inferences based upon
these estimated coefficients,

For the developed sample of countries, there appearsto be a Satisticaly significant tradeoff
with respect to expenditure decentralization. Expenditure decentrdlization appears to directly and
ggnificantly depress per capita GDP growth while indirectly and positively influencing per capita GDP
growth through increased public invesment. The overdl effect gopearsto be adight reduction in long-
term per capita GDP growth. Revenue decentraization, on the other hand, negatively influences per
capita GDP growth through its direct effect and its indirect effect on private invesment. Aswith the full
sample of countries, there appear to be other potentid tradeoffs among the hypothes zed outcomes of
fiscd decentrdization, however, we are unable to draw any conclusions due to the inggnificance of the
estimated coefficients.

Turning to the developing and trangtional sample of countries, there isinsufficient empirica
evidence to support the contention that tradeoffs exists among the hypothes zed outcomes of fiscal
decentraization. Expenditure decentralization appears to positively influence long-term per capita GDP
growth through its pogtive influence on public investment while revenue decentrdization appears to
positively influence economic growth through its negative influence on the inflation rate. As with the full
sample of countries, we cannot draw conclusions on the existence of tradeoffs based upon gtatistically
inggnificant coefficients.

In summary, while the theoretical model developed in Chapter Three presented the possibility
of tradeoffs among the outcomes of fiscal decentrdization, we have been unable, with the exception of

the developed country sub-sample, to find empirica support for the existence of tradeoffs. We do not
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believe that our fallure to find tradeoffs among the outcomes of fisca decentrdization isasign that these
tradeoffs do not exist but that the process of decentrdization may be more diffuse than originaly
thought and that further analysis of thisissue may gill reved the hypothesized tradeoffs. 1t may be that
the tradeoffs are not among the aggregated outcomes of fisca decentrdization (efficiency,
macroeconomic stability, democratic governance) but exist within each of these outcomes.
Decentraization may create tradeoffs among different types of public programs (health, education,

trangportation) or inditutions (politica liberties, civil rights). We leave this question for future research.
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Summary of Results for Expenditure Decentralization

Table2

Vaidble Full Sample Developed Sample Deveoping Sample
Infant Mortdity none -0.1856" none
Private Investment none none none
Public Investment 0.2323" 0.4925 0.1872
Inflation -0.1623" none none
Democratic Governance none none none
Gini Coeffident none - -
Economic Growth none -0.2736" none

Table3
Summary of Results for Revenue Decentraization

Vaiade Full Sample Developed Sample Deveoping Sample
Infant Mortdlity none -0.1395* none
Private Investment none -0.3345™ none
Public Investment none none none
Inflation -0.2566™ -0.4142* -0.1386
Democratic Governance none none none
Gini Coeffidient -0.3294"" - -
Economic Growth none -0.3141" none

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 555.

2: Summary of Results for Expenditure Decentrdization
3: Summary of Results for Revenue Decentrdization
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Table4

Estimation Results for All Sample Countries

Infant Mortdity with Expenditure Decentrdization

Vaiadle Pooled Within GLS
Least Squares (Two Way) (Two Way)
Expenditure Decentrdization -0.0031 -0.0078 0.0043
(0.0204) (0.0201) (0.0203)
Urbanization -0.2537 -1.6932” -1.1071"
(% of Tota Populetion) (0.2090) (0.4463) (0.3349)
Hedlth Expenditure -0.0316" -0.0250™ -0.0282
(Per Capita) (0.0088) (0.0073) (0.0088)
Opennessto Trade -0.0087 0.0043 -0.0022
(% of Gross Domestic Product) (0.0278) (0.0322) (0.0300)
Defense Expenditure 0.0386™ 0.0482" 0.0432"
(Per Capita) (0.0164) (0.0171) (0.0164)
Gross Domestic Product -0.0334 -0.0123 -0.0168
(Per Capita) (0.0264) (0.0362) (0.0284)
Constant -0.0358™ -0.0309™
(0.0034) (0.0077)
af 548 480 548
R 0.0368 0.2345 0.0234

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =555. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table5

Estimation Results for All Sample Countries

Infant Mortdity with Revenue Decentraization

Vaiadle Pooled Within GLS
Least Squares (Two Way) (Two Way)
Revenue Decentrdization -0.0116 -0.0033 -0.0068
(0.0198) (0.0187) (0.0198)
Urbanization -0.2677 -1.7063" -1.1169™
(% of Totd Population) (0.2096) (0.4459) (0.3338)
Hedth Expenditure -0.0318™ -0.0253™ -0.0286""
(Per Capita) (0.0088) (0.0075) (0.0088)
Opennessto Trade -0.0099 0.0041 -0.0030
(% of Gross Domestic Product) (0.0278) (0.0320) (0.0301)
Defense Expenditure 0.0389" 0.0472" 0.0426"
(Per Capita) (0.0162) (0.0166) (0.0162)
Gross Domestic Product -0.0342 -0.0110 -0.0164
(Per Capita) (0.0263) (0.0351) (0.0282)
Constant -0.0356™" -0.0308™"
(0.0034) (0.0077)
df 548 480 548
R 0.0373 0.2343 0.0350

Note:  **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 555. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GLS estimator are

not corrected for heteroscedasticity .
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Table 6

Estimation Results for Developed Countries

Infant Mortdity with Expenditure Decentrdization

Vaiadle Pooled Within GLS
Least Squares One-Way One-Way
Time Effects Time Effects
Expenditure Decentraization -0.1286 -0.1856" -0.1299*
(0.0817) (0.0937) (0.0798)
Urbanization 1.0887"" 0.9446™ 1.0877"
(% of Tota Population) (0.2699) (0.2250) (0.2639)
Hedlth Expenditure -0.0082 -0.0080 -0.0082
(Per Capita) (0.0149) (0.0104) (0.0146)
Opennessto Trade -0.1027 -0.0764 -0.1021
(% of Gross Domestic Product) (0.0676) (0.1093) (0.0663)
Defense Expenditure -0.0330 -0.0173 -0.0329
(Per Capita) (0.0531) (0.0539) (0.0519)
Gross Domestic Product 0.0291 0.0071 0.0292
(Per Capita) (0.0616) (0.0959) (0.0603)
Congtant -0.0438™ -0.0438™
(0.0050) (0.0049)
df 257 233 257
R 0.2140 0.3195 0.2140

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 264. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table7

Estimation Results for Developed Countries

Infant Mortdity with Revenue Decentraization

Vaiadle Pooled Within GLS
Least Squares One-Way One-Way
Time Effects Time Effects
Revenue Decentrdization -0.1663" -0.1395" -0.1623"
(0.0752) (0.0825) (0.0745)
Urbanization 0.9500™ 0.9575" 0.9580™
(% of Totd Population) (0.2814) (0.2389) (0.2804)
Hedlth Expenditure -0.0083 -0.0091 -0.0084
(Per Capita) (0.0148) (0.0103) (0.0147)
Opennessto Trade -0.1158* -0.0947 -0.1060
(% of Gross Domestic Product) (0.0675) (0.1058) (0.0694)
Defense Expenditure -0.0292 -0.0053 -0.0272
(Per Capita) (0.0521) (0.0546) (0.0520)
Gross Domestic Product 0.0166 0.0122 0.0171
(Per Capita) (0.0607) (0.0946) (0.0620)
Congtant -0.0421" -0.0424""
(0.0050) (0.0054)
df 257 233 257
R 0.2213 0.3144 0.2212

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 264. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 8
Estimation Results for Developing Countries

Infant Mortdity with Expenditure Decentrdization

Vaiadle Pooled Within GLS
Least Squares Two-Way Two-Way
Expenditure Decentrdization 0.0007 0.0012 -0.0050
(0.0210) (0.0192) (0.0193)
Urbanization -0.4120* -1.5018™ -0.7372"
(% of Totd Population) (0.2421) (0.4489) (0.2957)
Hedth Expenditure -0.0424" -0.0326™ -0.0416™
(Per Capita) (0.0108) (0.0090) (0.0101)
Opennessto Trade -0.0020 -0.0493 -0.0659
(% of Gross Domestic Product) (0.0303) (0.0356) (0.0296)
Defense Expenditure 0.0476™ 0.0495™ 0.0469"
(Per Capita) (0.0171) (0.0148) (0.0158)
Gross Domestic Product -0.0472 -0.0488 -0.0414
(Per Capita) (0.0301) (0.0419) (0.0291)
Constant -0.0286™" -0.0250™"
(0.0051) (0.0075)
df 285 234 285
R 0.0936 0.4077 0.0863

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =292. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table9
Estimation Results for Developing Countries

Infant Mortdity with Revenue Decentraization

Vaiadle Pooled Within GLS
Least Squares Two-Way Two-Way
Revenue Decentrdization -0.0048 -0.0002 -0.0030
(0.0203) (0.0172) (0.0190)
Urbanization -0.4224" -1.5137" -0.8653™"
(% of Totd Population) (0.2425) (0.4494) (0.3176)
Hedth Expenditure -0.0427" -0.0332™ -0.0414™"
(Per Capita) (0.0108) (0.0092) (0.0102)
Opennessto Trade 0.0014 -0.0051 -0.0029
(% of Gross Domestic Product) (0.0305) (0.0354) (0.0300)
Defense Expenditure 0.0475™ 0.0481" 0.0463"
(Per Capita) (0.0170) (0.0143) (0.0158)
Gross Domestic Product -0.0472 -0.0467 -0.0362
(Per Capita) (0.0300) (0.0409) (0.0291)
Constant -0.0285™" -0.0238™
(0.0051) (0.0082)
df 285 234 285
R 0.0938 0.4068 0.0813

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =292. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 10

Estimation Results for All Sample Countries

Gross Domestic Private Fixed Investment Per Capita with Expenditure Decentraization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Expenditure Decentrdization -0.0393 -0.0492 -0.0462
(0.0767) (0.0981) (0.0708)

Inflation -0.1714" -0.1647" -0.1704"
(0.0409) (0.0672) (0.0382)

Defense Expenditures -0.1487" -0.1119 -0.1179
(% of Gross Domestic Product) (0.0627) (0.0703) (0.0576)
Tax Revenues 0.5619 0.5339™ 0.5414"
(% of Gross Domestic Product) (0.1343) (0.2234) (0.1248)
Gross Domestic Product 1.2143" 1.6918" 1.4484""
(Per Capita) (0.1687) (0.2355) (0.1850)
Tota Population -0.0533 -0.1479 -0.0609
(0.1252) (0.1144) (0.1192)

Constant -0.0152 -0.0326
(0.0137) (0.0221)

af 500 a77 500

R 0.1960 0.3674 0.1917

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =507. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table11

Estimation Results for All Sample Countries

Gross Domestic Private Fixed Investment Per Capita with Revenue Decentrdization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Revenue Decentralization -0.0844 -0.0308 -0.0492
(0.0743) (0.00787 (0.0688)

Inflation -0.1737" -0.1652” -0.1717"
(0.0409) (0.0677) (0.0382)

Defense Expenditures -0.1414° -0.1066 -0.1127
(% of Gross Domestic Product) (0.0624) (0.0684) (0.0574)
Tax Revenues 0.5352™ 0.5198™ 0.5242"
(% of Gross Domestic Product) (0.1352) (0.2189) (0.1253)
Gross Domestic Product 1.2036" 1.6865 " 1.4290"
(Per Capita) (0.1687) (0.2386) (0.1844)
Tota Population -0.0631 -0.1212 -0.0583
(0.1245) (0.2099) (0.1184)

Constant -0.0144 -0.0307
(0.0137) (0.0214)

af 500 a77 500

R 0.1977 0.3671 0.1936

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =507. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 12
Estimation Results for Sample Developed Countries

Gross Domestic Private Fixed Investment Per Capita with Expenditure Decentraization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects
Expenditure Decentrdization 0.1338 0.0549 0.0589
(0.2113) (0.1724) (0.1656)
Inflation -0.0236 0.0314 0.0259
(0.1193) (0.0633) (0.0959)
Defense Expenditures -0.3514" -0.1425 -0.1717
(% of Gross Domestic Product) (0.1392) (0.1249) (0.11%9)
Tax Revenues 0.2169 0.4472* 0.4236"
(% of Gross Domestic Product) (0.2687) (0.2686) (0.2156)
Gross Domestic Product 1.3365™ 1.9005™ 1.4378"
(Per Capita) (0.2452) (0.4405) (0.3120)
Tota Population -1.2217 -0.5854 -0.8931
(1.7522) (1.3381) (1.3751)
Constant -0.0343 -0.0420
(0.0237) (0.0323)
af 243 220 243

R 0.1276 0.5396 0.1136

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =250. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 13

Estimation Results for Sample Developed Countries

Gross Domestic Private Fixed Investment Per Capita with Revenue Decentrdization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Revenue Decentrdization -0.5608™ -0.3345 -0.3854""
(0.1989) (0.1610) (0.1566)

Inflation -0.0983 -0.0112 -0.0236
(0.1203) (0.0583) (0.0967)
Defense Expenditures -0.3781" -0.1604 -0.1940
(% of Gross Domestic Product) (0.1350) (0.1194) (0.1125)
Tax Revenues 0.1035 0.3701 0.3340
(% of Gross Domestic Product) (0.2678) (0.2752) (0.2159)
Gross Domestic Product 1.3496" 1.8576™ 1.3934"
(Per Capita) (0.2413) (0.4504) (0.2996)
Tota Population -1.0034 -0.4595 -0.7818
(1.7257) (1.3349) (1.3572)
Constant -0.0345 -0.0384
(0.0233) (0.0304)

df 243 220 243

R 0.1539 0.5492 0.1395

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =250. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 14
Estimation Results for Sample Developing Countries

Gross Domestic Private Fixed Investment Per Capita with Expenditure Decentraization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Expenditure Decentrdization -0.0783 -0.1043 -0.0961
(0.0962) (0.1055) (0.0941)

Inflation -0.1744 -0.1776" -0.1773"
(0.0512) (0.0743) (0.0503)

Defense Expenditures -0.1391" -0.1475 -0.1427*
(% of Gross Domestic Product) (0.0787) (0.0745) (0.0763)
Tax Revenues 0.6926" 0.5581° 0.6155™
(% of Gross Domestic Product) (0.1765) (0.2556) (0.1713)
Gross Domestic Product 1.4342" 1.5585" 1.4905™
(Per Capita) (0.2576) (0.2745) (0.2589)
Tota Population -1.6056" -0.8953 -1.2156*
(0.7395) (0.8198) (0.7276)
Constant -0.0288 0.0118
(0.0247) (0.0315)

df 252 230 252

R 0.2319 0.3581 0.2297

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =259. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 15
Estimation Results for Sample Developing Countries

Gross Domestic Private Fixed Investment Per Capita with Revenue Decentrdization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Revenue Decentralization -0.0421 -0.0277 -0.0408
(0.0932) (0.0825) (0.0979)

Inflation -0.1737" -0.1767" -0.1760™
(0.0514) (0.0760) (0.0501)

Defense Expenditures -0.1302* -0.1361° -0.1310"
(% of Gross Domestic Product) (0.0784) (0.0718) (0.0758)
Tax Revenues 0.6670 0.5257" 0.6094"
(% of Gross Domestic Product) (0.1762) (0.2479) (0.1727)
Gross Domestic Product 1.4343" 1.5651"" 1.4761"
(Per Capita) (0.2595) (0.2780) (0.2565)
Tota Population -1.5240° -0.7659 -1.2386"
(0.7311) (0.8166) (0.7158)
Constant -0.0273 0.0154
(0.0247) (0.0281)

df 252 230 252

R 0.2305 0.3550 0.2295

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =259. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 16

Estimation Results for All Sample Countries

Gross Domestic Public Fixed Investment Per Capita with Expenditure Decentralization

Vaiadle v v v
Pooled Within GLS
Two-Way Two-Way
Expenditure Decentrdization 0.2084"" 0.2323" 0.2221"
(0.0840) (0.0880) (0.0859)
Inflation -0.0253 -0.0274 -0.0378
(0.1963) (0.0747) (0.0426)
Gross Domestic Product 0.2676 1.3856" 0.5131°
(Per Capita) (0.1964) (0.5649) (0.2921)
Defense Expenditures 0.5295™ 0.4381" 0.4700"
(Per Capita) (0.0530) (0.0667) (0.0550)
Democratic Governance -0.2510 -0.0264" -0.0289"
(0.1051) (0.0097) (0.0109)
Tax Revenues 0.1368 0.1551 0.1744
(% of Gross Domestic Product) (0.1505) (0.2245) (0.1548)
Congtant -0.0031 -0.0005
(0.0151) (0.0359)
df 500 434 500
R 0.2371 0.3744 0.2371

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =507. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 17

Estimation Results for All Sample Countries

Gross Domestic Public Fixed Investment Per Capita with Revenue Decentraization

Vaiable v v v
Pooled Within GLS
Two-Way Two-Way
Revenue Decentrdization -0.0144 -0.1141 -0.0111
(0.0823) (0.0901) (0.0825)
Inflation -0.0406 -0.0328 -0.0420
(0.0417) (0.0751) (0.0412)
Gross Domestic Product 0.2435 1.4133 0.1688
(Per Capita) (0.1980) (0.5774) (0.2183)
Defense Expenditures 0.5237"" 0.4254"" 0.5325™
(Per Capita) (0.0533) (0.0678) (0.0524)
Democratic Governance -0.0258™ -0.0270™ -0.0263™"
(0.0106) (0.0098) (0.0106)
Tax Revenues 0.1568 0.2162 0.1876
(% of Gross Domestic Product) (0.1527) (0.2156) (0.1517)
Constant -0.0048 -0.0115
(0.0152) (0.0206)
df 500 434 500
R 0.2278 0.3664 0.2278

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =507. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 18
Estimation Results for Sample Developed Countries

Gross Domestic Public Fixed Investment Per Capita with Expenditure Decentralization

Vaiadle vV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Expenditure Decentrdization 0.6972" 0.4925 0.5761"
(0.2068) (0.2268) (0.1985)

Inflation -0.2448 -0.3134 -0.2870
(0.1162) (0.2470) (0.1128)
Gross Domestic Product -0.4458* 0.4770 -0.0291
(Per Capita) (0.2589) (0.4830) (0.3129)
Defense Expenditures 0.7701" 0.5478" 0.6452"
(Per Capita) (0.0798) (0.0911) (0.0882)
Democratic Governance -0.4252* -0.4586 -0.4582
(0.2497) (0.3415) (0.2379)
Tax Revenues -0.0778 0.0961 0.0777
(% of Gross Domestic Product) (0.2652) (0.2631) (0.2576)
Constant 0.0412 0.0207
(0.0197) (0.0252)

af 243 220 243

R 0.3125 0.4560 0.3125

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =250. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 19

Estimation Results for Sample Developed Countries

Gross Domestic Public Fixed Investment Per Capita with Revenue Decentraization

Vaiable v IV - Within IV - GLS
Pooled One-Way One-Way
Time Effects Time Effects
Revenue Decentrdization 0.1958 0.2157 0.1985
(0.2073) (0.2337) (0.19%9)
Inflation -0.2356" -0.2929" -0.2745™
(0.1217) (0.1294) (0.1168)
Gross Domestic Product -0.4761" 0.4938 0.0182
(Per Capita) (0.2654) (0.4810) (0.3292)
Defense Expenditures 0.7448" 0.5141" 0.5984""
(Per Capita) (0.0819) (0.0873) (0.0936)
Democratic Governance -0.4598* -0.4915 -0.4912
(0.2563) (0.3749) (0.2419)
Tax Revenues 0.0618 0.1656 0.1532
(% of Gross Domestic Product) (0.2741) (0.2536) (0.2644)
Constant -0.0431" -0.0181
(0.0201) (0.0269)
df 243 220 243
R 0.2830 0.4442 0.2830

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N =250. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 20

Estimation Results for Sample Developing Countries

Gross Domestic Public Fixed Investment Per Capita with Expenditure Decentralization

Vaiadle v v v
Pooled Within GLS
Two-Way Two-Way
Expenditure Decentrdization 0.2062° 0.1872° 0.1908*
(0.1089) (0.0963) (0.1112)
Inflation -0.0078 -0.0093 -0.0148
(0.0604) (0.0950) (0.0619)
Gross Domestic Product 0.6932° 1.8453" 0.9227
(Per Capita) (0.3122) (0.7292) (0.3987)
Defense Expenditures 0.4715™ 0.4061" 0.4219”
(Per Capita) (0.0732) (0.0770) (0.0757)
Democratic Governance -0.0221* -0.0215° -0.0258"
(0.0132) (0.0108) (0.0136)
Tax Revenues 0.1720 0.1943 0.2014
(% of Gross Domestic Product) (0.2013) (0.2673) (0.2096)
Congtant -0.0107 -0.0136
(0.0226) (0.0469)
df 252 202 252
R 0.2247 0.4105 0.2247

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =259. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table21

Estimation Results for Sample Developing Countries

Gross Domestic Public Fixed Investment Per Capita with Revenue Decentraization

Vaidble v v v
Pooled Within GLS
Two-Way Two-Way
Revenue Decentrdization 0.0172 0.0769 0.0490
(0.1077) (0.1016) (0.1114)
Inflation -0.0153 -0.0114 -0.0184
(0.0608) (0.0958) (0.0622)
Gross Domestic Product 0.6573" 1.8424™" 0.8870°
(Per Capita) (0.3171) (0.7535) (0.4010)
Defense Expenditures 0.4633™ 0.3932” 0.4121"
(Per Capita) (0.0737) (0.0782) (0.0759)
Democratic Governance -0.0229* -0.0220° -0.0263"
(0.0133) (0.0109) (0.0136)
Tax Revenues 0.2022 0.2460 0.2454
(% of Gross Domestic Product) (0.2044) (0.2575) (0.2105)
Constant -0.0101 -0.0127
(0.0228) (0.0457)
df 252 202 252
R 0.2137 0.4040 0.2137

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =259. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 22

Estimation Results for All Sample Countries

Inflation with Expenditure Decentraization

Vaiadle vV v vV
Pooled Within GLS
Two-Way Two-Way
Expenditure Decentrdization -0.2608™ -0.1623 -0.2105
(0.0933) (0.1025) (0.0932)
M2 0.1740 1.3128 0.1920
(% of Gross Domestic Product) (0.2191) (1.0947) (0.2447)
Gross Domestic Product -1.2677" -2.8441 -1.7214"
(Per Capita) (0.3323) (1.4569) (0.4174)
Opennessto Internationd Trade -0.1939" -0.0338 -0.1529
(% of Gross Domestic Product) (0.1159) (0.2986) (0.1212)
Tax Revenues -0.0664 -0.0188 -0.0001
(% of Gross Domestic Product) (0.1706) (0.1655) (0.1726)
Gross Domestic Savings 0.0816" 0.0642" 0.0691
(% of Gross Domestic Product) (0.0456) (0.0306) (0.0457)
Constant 0.0501™" 0.0681"
(0.0191) (0.0423)
af 452 388 452
R 0.0810 0.2589 0.0715

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 459. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 23

Estimation Results for All Sample Countries

Inflation with Revenue Decentrdization

Vaiddle vV v vV
Pooled Within GLS
Two-Way Two-Way
Revenue Decentrdization -0.3089" -0.2566™ -0.2859"
(0.0895) (0.2089) (0.0901)
M2 0.1669 1.2501 0.2001
(% of Gross Domestic Product) (0.2181) (1.0878) (0.2435)
Gross Domestic Product -1.2743" -2.9351" -1.7833"
(Per Capita) (0.3308) (1.4601) (0.4157)
Openness to Internationa Trade -0.2081" -0.0299 -0.1579
(% of Gross Domestic Product) (0.1152) (0.2957) (0.1205)
Tax Revenues -0.1705 -0.0605 -0.0903
(% of Gross Domestic Product) (0.2707) (0.1701) (0.1720)
Gross Domestic Savings 0.0844* 0.0665" 0.0704
(% of Gross Domestic Product) (0.0452) (0.0287) (0.0454)
Constant 0.0515™ 0.0720*
(0.0191) (0.0420)
af 452 388 452
R 0.0891 0.2666 0.0786

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 459. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 24

Estimation Results for Sample Developed Countries

Inflation with Expenditure Decentraization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Country Effects | Country Effects

Expenditure Decentrdization -0.0602 -0.0213 -0.0450
(0.1236) (0.2390) (0.1310)

M2 0.6103" 1.3758™ 0.8092""
(% of Gross Domestic Product) (0.2581) (1.2925) (0.3184)
Gross Domestic Product -0.5451" -1.4094 -0.7662"
(Per Capita) (0.3156) (1.4115) (0.3861)
Openness to Internationa Trade 0.3508™ 0.3400° 0.3489"
(% of Gross Domestic Product) (0.1053) (0.1750) (0.1085)
Tax Revenues 0.2361 0.1386 0.2173
(% of Gross Domestic Product) (0.1704) (0.1400) (0.1800)
Gross Domestic Savings 0.0920™ 0.0973 0.0937"
(% of Gross Domestic Product) (0.0278) (0.0417) (0.0285)
Constant -0.0289" -0.0318
(0.0140) (0.0165)

df 201 188 201

R 0.1048 0.1281 0.1020

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 266. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 25

Estimation Results for Sample Developed Countries

Inflation with Revenue Decentrdization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Country Effects | Country Effects

Revenue Decentrdization -0.3567 -0.4142" -0.3797"
(0.1162) (0.2637) (0.1253)
M2 0.5083 1.2586 0.7216'
(% of Gross Domestic Product) (0.2541) (1.2386) (0.3198)
Gross Domestic Product -0.4297 -1.3045 -0.6779"
(Per Capita) (0.3109) (1.3419) (0.3878)
Openness to Internationa Trade 0.3492" 0.3358" 0.3458™
(% of Gross Domestic Product) (0.1028) (0.1664) (0.1056)
Tax Revenues 0.1511 -0.0167 0.0985
(% of Gross Domestic Product) (0.1690) (0.1597) (0.1804)
Gross Domestic Savings 0.0845™ 0.0869™ 0.0851"
(% of Gross Domestic Product) (0.0272) (0.0365) (0.0278)
Constant -0.0249" -0.0267*
(0.0137) (0.0165)

df 201 188 201

R 0.1439 0.1708 0.1399

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 266. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 26

Estimation Results for Sample Developing Countries

Inflation with Expenditure Decentraization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Country Effects | Country Effects

Expenditure Decentrdization -0.1075 -0.1041 -0.1124
(0.1092) (0.0965) (0.1127)

M2 -0.2492 -0.2122 -0.2481
(% of Gross Domestic Product) (0.2943) (0.9248) (0.3786)
Gross Domestic Product -0.7039 -1.0517 -0.7264
(Per Capita) (0.5147) (1.4537) (0.6334)
Opennessto International Trade 0.3862" 0.4337* 0.4012™
(% of Gross Domestic Product) (0.1592) (0.2668) (0.1652)
Tax Revenues -0.5848 -0.0538 -0.0447
(% of Gross Domestic Product) (0.2031) (0.2102) (0.2105)
Gross Domestic savings 0.0969 0.0980™ 0.0965
(% of Gross Domestic Product) (0.0618) (0.0310) (0.0637)
Constant 0.0395 -0.0320
(0.0262) (0.0400)

df 246 218 246

R 0.0892 0.1683 0.0884

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 300. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 27

Estimation Results for Sample Developing Countries

Inflation with Revenue Decentrdization

Vaiddle vV IV - Within IV -GLS
Pooled One-Way One-Way
Country Effects | Country Effects

Revenue Decentrdization -0.1331 -0.1386" -0.1419
(0.1069) (0.0808) (0.1122)

M2 -0.2297 0.2346 -0.2251
(% of Gross Domestic Product) (0.2949) (0.9330) (0.3787)
Gross Domestic Product -0.7599 -1.1320 -0.7966
(Per Capita) (0.5184) (1.4675) (0.6377)
Opennessto International Trade 0.3747" 0.4281* 0.3917"
(% of Gross Domestic Product) (0.1593) (0.2663) (0.1652)
Tax Revenues -0.1063 -0.1021 -0.0955
(% of Gross Domestic Product) (0.2044) (0.2070) (0.2113)
Gross Domestic savings -0.0991" -0.1002" -0.0988
(% of Gross Domestic Product) (0.0616) (0.0288) (0.0634)
Constant -0.0397 -0.0318
(0.0261) (0.0396)

af 246 218 246

R 0.0913 0.1705 0.0946

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 300. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 28

Estimation Results for All Sample Countries

Democratic Governance with Expenditure Decentraization

Vaiadle Pooled Within GLS
Least Squares One-Way One-Way
Country Effects | Country Effects
Expenditure Decentrdization -0.3836 -0.3015 -0.3775
(0.3193) (0.3212) (0.3164)
Gross Domestic Product -0.2891 -0.0847 -0.2545
(Per Capita) (0.2964) (0.2482) (0.2941)
Opennessto International Trade -1.0582™" -1.3967 -1.3222"
(% of Gross Domestic Product) (0.0147) (1.3042) (0.4286)
Defense Expenditures -0.4057 -0.3904 -0.3999"
(% of Gross Domestic Product) (0.2516) (0.2610) (0.2492)
Tota Population -2.5122 -1.0017 -2.4596
(2.1411) (3.0803) (2.2408)
Constant 0.1309 0.1356°
(0.0552) (0.0604)
df 559 533 559
R 0.0237 0.1298 0.0237

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =565. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 29

Estimation Results for All Sample Countries

Democratic Governance with Revenue Decentralization

Vaiadle Pooled Within GLS
Least Squares One-Way One-Way
Country Effects | Country Effects
Revenue Decentrdization -0.1339 -0.0057 -0.1195
(0.3094) (0.1792) (0.3068)
Gross Domestic Product -0.3069 -0.0902 -0.2712
(Per Capita) (0.2975) (0.2502) (0.2947)
Opennessto International Trade -1.3147" -1.3991 -1.3334"
(% of Gross Domestic Product) (0.4333) (1.3046) (0.4300)
Defense Expenditures -0.3613 -0.2410 -0.3550
(% of Gross Domestic Product) (0.2489) (0.2279) (0.2465)
Tota Population -2.2558 -0.3876 -2.1720
(2.2145) (2.5513) (2.2416)
Constant 0.1299™ 0.1337
(0.0555) (0.0607)
df 559 533 559
R 0.0215 0.1284 0.0215

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =565. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 30

Estimation Results for Sample Developed Countries

Democratic Governance with Expenditure Decentralization

Vaiddle Pooled Within GLS
Least Squares One-Way One-Way
Country Effects | Country Effects
Expenditure Decentrdization 0.0626 -0.1129 0.0581
(0.0590) (0.1624) (0.0556)
Gross Domestic Product -0.0786 -0.0276 -0.0083
(Per Capita) (0.0282) (0.0198) (0.0265)
Opennessto International Trade 0.0039 -0.0162 0.0035
(% of Gross Domestic Product) (0.0509) (0.0461) (0.0478)
Defense Expenditures 0.0057 -0.0606 0.0041
(% of Gross Domestic Product) (0.0385) (0.0717) (0.0362)
Tota Population 0.1913 -0.0900 0.1876
(0.2562) (0.3651) (0.2416)
Constant 0.0049 0.0050
(0.0043) (0.0040)
df 260 245 260
R 0.0100 0.1750 0.0100

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 266. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 31

Estimation Results for Sample Developed Countries

Democratic Governance with Revenue Decentralization

Vaiadle Pooled Within GLS
Least Squares One-Way One-Way
Country Effects | Country Effects
Revenue Decentrdization 0.0504 -0.1086 0.0468
(0.0540) (0.1245) (0.0509)
Gross Domestic Product -0.0054 -0.0334 -0.0060
(Per Capita) (0.0284) (0.0213) (0.0267)
Opennessto International Trade 0.0085 -0.0265 0.0076
(% of Gross Domestic Product) (0.0513) (0.0493) (0.0481)
Defense Expenditures 0.0015 -0.0551 -0.0001
(% of Gross Domestic Product) (0.0377) (0.0569) (0.0354)
Tota Population 0.1952 -0.1463 0.1898
(0.2665) (0.5045) (0.2512)
Constant 0.0044 0.0045
(0.0044) (0.0042)
df 260 245 260
R 0.0100 0.1760 0.0100

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 266. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 32

Estimation Results for Sample Developing Countries

Democratic Governance with Expenditure Decentraization

Vaiddle Pooled Within GLS
Least Squares One-Way One-Way
Country Effects | Country Effects
Expenditure Decentrdization -0.4714 -0.3181 -0.4016
(0.4538) (0.3444) (0.4596)
Gross Domestic Product -0.2384 -0.0258 -0.1358
(Per Capita) (0.4803) (0.3156) (0.4915)
Opennessto International Trade -1.6031"" -1.6966 -1.6500™"
(% of Gross Domestic Product) (0.6497) (1.5840) (0.6666)
Defense Expenditures -0.4509 -0.4225 -0.4208"
(% of Gross Domestic Product) (0.3633) (0.2901) (0.3702)
Tota Population -4.7865 -1.1485 -3.2872
(3.3438) (3.2002) (3.7933)
Constant 0.2544° 0.2355"
(0.1092) (0.1468)
df 294 266 294
R 0.0327 0.1321 0.0327

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 300. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 33

Estimation Results for Sample Developing Countries

Democratic Governance with Revenue Decentralization

Vaiadle Pooled Within GLS
Least Squares One-Way One-Way
Country Effects | Country Effects
Revenue Decentrdization -0.1865 -0.0060 -0.0945
(0.4405) (0.1994) (0.4481)
Gross Domestic Product -0.2728 -0.0392 -0.1588
(Per Capita) (0.4805) (0.3204) (0.4918)
Opennessto International Trade -1.6192™ -1.6990 -1.6577"
(% of Gross Domestic Product) (0.6527) (1.5850) (0.6688)
Defense Expenditures -0.3949 -0.3811 -0.3716
(% of Gross Domestic Product) (0.3596) (0.2556) (0.3662)
Tota Population -4.3947 -0.4720 -2.7927
(3.3448) (2.6321) (3.7884)
Constant 0.2495° 0.2275
(0.1096) (0.1476)
df 294 266 294
R 0.0297 0.1306 0.0297

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 300. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table34

Estimation Results for All Sample Countries

Gini Codfficent
Vaiddle Pooled Within GLS
Least Squares Two-Way Two-Way
Expenditure Decentrdization -0.0682 -0.1316 -0.0476
(0.1352) (0.1359) (0.2403)
Gross Domestic Product 0.0506 0.2045 0.0931
(0.0517) (0.0676) (0.0586)
Gross Domedtic Investment -0.1296" -0.0900 -0.0954"
(0.0723) (0.0588) (0.0729)
Opennessto Trade -0.0272 0.2411 0.0508
(0.0666) (0.0945) (0.0715)
Defense Expenditures -0.1192* -0.1031 -0.1266"
(0.0710) (0.0833) (0.0771)
Hedlth Expenditures 0.0314 0.1362" 0.0622
(0.0548) (0.0644) (0.0560)
Congtant 0.0531 0.0086
(0.0711) (0.0128)
df 88 56 88
R 0.0823 0.5267 0.0447

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 95. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table35

Estimation Results for All Sample Countries

Gini Codfficent
Vaiadle Pooled Within GLS
Least Squares Two-Way Two-Way
Revenue Decentrdization -0.1090 -0.3294" -0.1696*
(0.2075) (0.0715) (0.1018)
Gross Domestic Product -0.0500 0.1882" 0.0771
(0.0508) (0.0704) (0.0534)
Gross Domedtic Investment -0.1513" -0.1243" -0.1263"
(0.0681) (0.0497) (0.0641)
Opennessto Trade 0.0087 0.1593 0.0828
(0.0692) (0.1039) (0.0692)
Defense Expenditures -0.1099* -0.1023 -0.1174*
(0.0686) (0.07%4) (0.0677)
Hedlth Expenditures 0.1606 -0.0954 0.0348
(0.0539) (0.0478) (0.0516)
Congtant 0.0563 0.0090
(0.0709) (0.0103)
df 88 56 88
R 0.0749 0.5856 0.0649

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 95. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 36

Estimation Results for All Sample Countries

Gross Domestic Product Per Capitawith Expenditure Decentralization

Varide v IV - Within IV -GLS
Pooled Two-Way Two-Way
Expenditure Decentrdization 0.0608 0.0660 0.0560
(0.0460) (0.0506) (0.0421)
Infant Mortality -0.1638" -0.1527" -0.1714™
(Desths per 1,000 Births) (0.0778) (0.0771) (0.0730)
Inflation -0.0709* -0.0798" -0.0724*
(0.0435) (0.0396) (0.0416)
Gross Domestic Private Investment 0.2672" 0.6212"" 0.2814"
(Per Capita) (0.0683) (0.1113) (0.0700)
Gross Domestic Public Investment 0.2568™ 0.2434™ 0.2088™"
(Per Capita) (0.0676) (0.1039) (0.0679)
Democratic Governance 0.0094* 0.0109™ 0.0057
(0.0059) (0.0039) (0.0055)
Congant 0.0237" 0.0223
(0.0074) (0.0169)
df 504 438 504
R 0.1685 0.4324 0.1685

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =511. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 37

Estimation Results for All Sample Countries

Gross Domestic Product Per Capita with Revenue Decentrdization

Varide AV IV - Within IV -GLS
Pooled Two-Way Two-Way
Revenue Decentrdization -0.0189 -0.0469 0.0182
(0.0446) (0.0532) (0.0413)
Infant Mortality -0.1747 -0.1531" -0.1774"
(Desths per 1,000 Births) (0.0779) (0.0773) (0.0731)
Inflation -0.0731" -0.0802" -0.0735*
(0.0436) (0.0392) (0.0416)
Gross Domestic Private Investment 0.2632" 0.6253" 0.2777"
(Per Capita) (0.0684) (0.1152) (0.0699)
Gross Domestic Public Investment 0.2540™ 0.2454™ 0.2086™"
(Per Capita) (0.0679) (0.1045) (0.0678)
Democratic Governance 0.0092 0.0107" 0.0054
(0.0069) (0.0039) (0.0054)
Congant 0.0234™" 0.0224
(0.0074) (0.0169)
df 504 438 504
R 0.1656 0.4308 0.1656

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N =511. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 38

Estimation Results for Sample Developed Countries

Gross Domestic Product Per Capita with Expenditure Decentrdization

Varide v IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Expenditure Decentrdization -0.1521 -0.2736 ™ -0.2602™"
(0.1421) (0.1305) (0.0991)
Infant Mortality 0.1000 0.0208 0.0298
(Degths per 1,000 Births) (0.1092) (0.0770) (0.0790)
Inflation 0.1445 0.0130 0.0245
(0.1353) (0.0842) (0.0958)

Gross Domestic Private Investment 0.4149™ 0.5950™ 0.5115™
(Per Capita) (0.1198) (0.1492) (0.1104)
Gross Domestic Public Investment 0.4972 0.4133" 0.3867"
(Per Capita) (0.1673) (0.1339) (0.1248)
Democratic Governance -0.1129 -0.0353 -0.0420
(0.1709) (0.0612) (0.1189)

Congant 0.0254" 0.0235"
(0.0106) (0.0188)

df 241 218 241

R 0.1795 0.6618 0.1795

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 248. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table 39

Estimation Results for Sample Developed Countries

Gross Domestic Product Per Capita with Revenue Decentrdization

Varide AV IV - Within IV -GLS
Pooled One-Way One-Way
Time Effects Time Effects

Revenue Decentralization -0.3351" -0.3141™ -0.3172"
(0.1336) (0.1159) (0.0928)
Infant Mortality 0.0752 0.0224 0.0277
(Degths per 1,000 Births) (0.1086) (0.0739) (0.0781)
Inflation 0.0943 0.0199 0.0112
(0.1356) (0.0930) (0.0959)

Gross Domestic Private Investment 0.4034™" 0.5767" 0.5003™
(Per Capita) (0.1179) (0.1483) (0.1099)
Gross Domestic Public Investment 0.5044" 0.4068™ 0.3837"
(Per Capita) (0.1641) (0.1322) (0.1233)
Democratic Governance -0.0743 -0.0027 -0.0085
(0.1697) (0.0840) (0.1181)
Congant 0.0258" 0.0258
(0.0150) (0.0189)

df 241 218 241

R 0.1965 0.6674 0.1965

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively. N = 248. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity .
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Table40

Estimation Results for Sample Developing Countries

Gross Domestic Product Per Capita with Expenditure Decentrdization

Varide v IV - Within IV -GLS

Pooled Two-Way Two-Way
Expenditure Decentrdization 0.0555 0.0635 0.0393
(0.0547) (0.0481) (0.0527)

Infant Mortality -0.2132 -0.4324™" -0.3226°
(Desths per 1,000 Births) (0.1491) (0.1775) (0.1477)
Inflation -0.1154* -0.0989* -0.0768
(0.0637) (0.0526) (0.0632)
Gross Domestic Private Investment 0.2163" 0.6784" 0.2693"
(Per Capita) (0.0912) (0.1404) (0.0917)
Gross Domestic Public Investment 0.2036™" 0.1612 0.1527*
(Per Capita) (0.0833) (0.1245) (0.0828)
Democratic Governance 0.0090 0.0117" 0.0053
(0.0068) (0.0041) (0.0065)
Congant 0.0172 0.0080
(0.0116) (0.0185)

df 258 208 258

R 0.1448 0.4042 0.1448

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 265. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.

207




Table 41

Estimation Results for Sample Developing Countries

Gross Domestic Product Per Capita with Revenue Decentrdization

Varide AV IV - Within IV -GLS

Pooled Two-Way Two-Way
Revenue Decentrdization -0.0015 -0.0510 -0.0041
(0.0535) (0.0533) (0.0517)

Infant Mortality -0.2123 -0.4273" -0.3246"
(Desths per 1,000 Births) (0.1494) (0.1767) (0.1467)
Inflation -0.1154* -0.0974* -0.0760
(0.0639) (0.0523) (0.0625)
Gross Domestic Private Investment 0.2148" 0.6851" 0.2670"
(Per Capita) (0.0914) (0.1453) (0.0901)
Gross Domestic Public Investment 0.1988™ 0.1608 0.1501*
(Per Capita) (0.0839) (0.1249) (0.0818)
Democratic Governance 0.0869 0.0114™ 0.0050
(0.0679) (0.0040) (0.0065)
Congant 0.0172 0.0087
(0.0117) (0.0181)

df 258 208 258

R 0.1413 0.4028 0.1413

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 265. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GL S estimator are

not corrected for heteroscedasticity.
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Table 42

Growth Impact of Expenditure Decentralization

Full Sample
Direct Effect of | Growth Effect of | Growth Impact:
Expenditure Vaiddle Expenditure

Decentrdization Decentrdization
Expenditure Decentrdization 0.0660 0.0109
Infant Mortality -0.0078 -0.1527 0.0002
Gross Domestic Private Investment -0.0492 0.6212"" -0.0051
Gross Domestic Public Investment 0.2323" 0.2434"" 0.0094™"
Inflation -0.1623 -0.0798" 0.0021
Democratic Governance -0.3015 0.0109™ -0.0005
Sum (Significant Effects Only) 0.0094
One-standard Deviation for 0.1657
Expenditure Decentralization

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively.
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Table 43

Growth Impact of Revenue Decentraization

Full Sample
Direct Effect of | Growth Effect of | Growth Impact:
Revenue Vaiddle Revenue

Decentralization Decentralization
Revenue Decentrdization -0.0469 -0.0079
Infant Mortdity -0.0033 -0.1531" 0.0001
Gross Domestic Private Investment -0.0308 0.6253" -0.0033
Gross Domestic Public Investment -0.1141 0.2454™" -0.0047
Inflation -0.2566"" -0.0802" 0.0035"
Democratic Governance -0.0057 0.0107" 0.0000
Sum (Significant Effects Only) 0.0035
One-standard Deviation for Revenue 0.1327

Decentralization

Note:

** * + denote significance at the 1%, 5%, and 10% level, respectively.
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Table 44

Growth Impact of Expenditure Decentralization

Developed Sample
Direct Effect of | Growth Effect of | Growth Impact:
Expenditure Vaiddle Expenditure

Decentrdization Decentrdization
Expenditure Decentrdization — -0.2736™ -0.0370™"
Infant Mortality -0.1856 0.0208 -0.0005
Gross Domestic Private Investment 0.0549 0.5950™ 0.0044
Gross Domestic Public Investment 0.4925 0.4133" 0.0276"
Inflation -0.0213 0.0130 0.0000
Democratic Governance -0.1129 -0.0353 0.0005
Sum (Significant Effects Only) -0.0095
One-standard Deviation for 0.1354
Expenditure Decentralization

Note: ** * + denote significance at the 1%, 5%, and 10% level, respectively.

211



Table 45

Growth Impact of Revenue Decentraization

Developed Sample
Direct Effect of | Growth Effect of | Growth Impact:
Revenue Vaiddle Revenue

Decentrdization Decentrdization
Revenue Decentralization -0.3141™ -0.0449™"
Infant Mortality -0.1395° 0.0224 -0.0004
Gross Domestic Private Investment -0.3345 0.5767" -0.0275
Gross Domestic Public Investment 0.2157 0.4068™" 0.0125
Inflation -0.4142 0.0199 -0.0012
Democratic Governance -0.1086 -0.0027 0.0000
Sum (Significant Effects Only) -0.0724
One-standard Deviation for Revenue 0.1428
Decentralization

Note:

** * + denote significance at the 1%, 5%, and 10% level, respectively.
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Table 46

Growth Impact of Expenditure Decentralization

Developing Sample
Direct Effect of | Growth Effect of | Growth Impact:
Expenditure Vaiddle Expenditure

Decentrdization Decentrdization
Expenditure Decentrdization — 0.0635 0.0096
Infant Mortality 0.0012 -0.4324™" -0.0001
Gross Domestic Private Investment -0.1043 0.6784" -0.0107
Gross Domestic Public Investment 0.1872 0.1612" 0.0046°
Inflation -0.1041 -0.0989* 0.0016
Democratic Governance -0.3181 0.0117" -0.0006
Sum (Significant Effects Only) 0.0046
One-standard Deviation for 0.1511

Expenditure Decentralization

Note:

** * + denote significance at the 1%, 5%, and 10% level, respectively.
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Table 47

Growth Impact of Revenue Decentraization

Developing Sample
Direct Effect of | Growth Effect of | Growth Impact:
Revenue Vaiddle Revenue

Decentralization Decentralization
Revenue Decentrdization -0.0510 -0.0077
Infant Mortality -0.0002 -0.4273" 0.0000
Gross Domestic Private Investment Per -0.0277 0.6851" -0.0028
Capita
Gross Domedtic Public Investment 0.0769 0.1608 0.0019
Inflation -0.1386" -0.0974* 0.0020*
Democratic Governance -0.0060 0.0114™" 0.0000
Sum (Significant Effects Only) 0.0020
One-standard Deviation for Revenue 0.1501
Decentralization

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.
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CHAPTER SIX

CONCLUSIONS, RECOMMENDATIONS, AND FUTURE RESEARCH

Introduction

In this dissertation, we have accomplished severa items worth noting. Firs, we have
developed theoretical modd of fisca decentrdization that incorporates the hypothesized direct and
indirect effects of fisca decentrdization on growth in per capita income. We developed, for the first
time in the literature, a theoretica mode of fiscal decentraization that explicitly incorporates the more
conventiona effects of decentralization on economic efficiency, interjurisdictiond equdity in the
digtribution of public resources, macroeconomic dability, and democratic governance, within a model
of decentrdization and economic growth. Second, we have conducted an empirica analysis of the
hypothesized effects of fiscd decentrdization. We empiricadly examined whether these hypothesized
indirect and direct effects of fiscd decentrdization Sgnificantly influence per capita income growth and
the sgn, sgnificance, and magnitude of the hypothesized effects. Third, we have, for the first time in the
literature, examined the long-run influence of fiscd decentraization on growth in per capita income.
Fourth, we noted the absence of tradeoffs among the direct and indirect effects of fiscal decentrdization
on per capita income growth, even though our theoretica modd of economic growth suggested such

tradeoffs might exig.
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In Chapter Two of this dissertation, we reviewed the fiscal decentrdization literature. We
examined the definitions of fiscal decentrdization and discussed the literature on the relationship
between fiscd decentraization and economic efficiency, diparities in the distribution of public and
private resources, macroeconomic stability, and democratic governance. Next, we presented a review
of the literature on the reaionship, both indirect and direct, between fiscd decentrdization and
economic growth. We concluded Chapter Two with a discusson of the literature on the tradeoffs
associated with fiscal decentraization.

In Chapter Three we developed an augmented neoclassical model of economic growth that
incorporated the direct and indirect effects of fisca decentraization. Following Mankiw, Romer, and
Well (1992), we expanded the exogenous technologica progress term to indude the potentia effects of
fiscal decentrdization on macroeconomic Sability, equdity in the digtribution of subnationd fiscal
resources, and democratic governance. We illustrated how fisca decentrdization may aso indirectly
affect economic output through its influence on physicd and human capitd. We then observed that
decentrdization may affect the convergence path to the steady-state growth rate through two channds
adirect effect on economic growth and a series of indirect effects through its influence on physicd and
human capital, macroeconomic stability, horizontd fisca disparities, and democratic governance. From
the theoretical modd we developed seven testable hypotheses concerning the rdaionship between
fiscd decentraization, its outcomes, and economic growth.

In Chapter Four we discussed the data sources used to estimate the hypotheses developed in
Chapter Three and developed the empiricd framework within which we would estimate the influence of

fiscd decentrdization in Chapter Five. We noted the random effects estimator would be preferred
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method of esimating the influence of fiscd decentrdization in the presence of homoscedastic
disturbances, no serid correlation, independence of the effects and the regressors, and a balanced
pand. On the other hand, we noted that the Within estimator was consstent in the presence of
heteroscedastic and serialy correlated disturbances and was not dependent upon the assumption of the
independence of the effects and the regressors. Given the potentid problems associated with estimating
the feasble GL S variance-covariance matrix in the presence of an unbaanced pand, we concluded that
the Within estimator was the most appropriate estimator for the investigation of the influence of fiscal
decentralization.

We opened Chapter FHve by tesing for the presence of serid correation, endogeneity, and
heteroscedagticity. While we found that the disturbances for the estimation equations estimated in levels
were seridly correlated, we observed that the disturbances for the estimation equations estimated in
firg differences were gtationary. We also determined that the pooled LS and Within residuals were
heteroscedastic. We used White's (1980) heteroscedastic congstent variance-covariance estimator to
correct the estimated standard errors for the presence of heteroscedagticity. We then estimated the
impact of fiscd decentrdization on the seven dependent variables of interest, finding support for the
hypotheses that decentrdization sggnificantly influences the accumulaion of public capitd and the
inflation rate for the countries in the sample. We adso noted empirica support for the hypothesis for a
direct reaionship between fiscd decentralization and economic growth for the developed countries in
the sample. In the last section of Chapter Five we calculated the static long-term growth impacts of
fiscd decentrdization. We estimated that the Static impact of fiscd decentrdization on economic

growth was postive for the developing countries in the sample and negative for the developed countries
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in the sample. We concluded Chapter Five with an examination of the hypothesized tradeoffs among

the outcomes of fiscd decentrdization, finding little empirical support for the hypothesized tradeoffs.

Results of the Work

In this section, we briefly discuss the main results of this course of research. The first result of
this dissertation is the development of a neoclassica model of economic growth that expliatly includes
the indirect effects of fiscal decentralization within a model of economic growth. We believe that this
model represents a sgnificant improvement over previous theoreticad models of fisca decentrdization in
that we do not impose a priori restrictions on the preferences of agents in the economy through the use
of a representative agent modd. Unlike previous models of fisca decentrdization, we alow for fisca
decentrdization to influence economic growth through a direct effect on output and through a series of
indirect effects. We show that the convergence growth path to the state steady economy is dependent
upon the direct and indirect effects of fisca decentrdization.

We bdlieve that the second result of this course of research is the development of an empirica
methodology to investigate the indirect and direct effects of fiscd decentrdization on economic growth.
The empiricd methodology developed in this dissertation can be used to examine the influence of fiscd
decentrdization in one or many countries and can be extended to include other socio-economic
variables of interest. The empiricd framework is the firg in the literature to explicitly include and
estimate the indirect effects of fisca decentrdization on economic growth. We have shown that many
of the previous studies of fiscd decentraization have failed to explictly control for serid correlation,

endogeneity, and for the Levine-Rendt determinants of economic growth.
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Four empiricd results emerge from the analysis.  First, we noted in Chapter Five that
expenditure decentralization appears to increase the rate of public capita accumulation for the full,
developed, and developing country samples. Second, we observed that revenue decentralization
appears to lower the rate of inflation for the full, developed, and developing country samples. We
believe that the firgt result suggests that fiscal decentralization creates incentives for public capital
accumulation by subnationd governments. The second result is striking in that it gppears to refute the
aguments of Prud’homme (1995), Tanzi (1996, 2000), and others that have suggested that
decentrdization, at a minimum, presents an obstacle to achieving macroeconomic stability. The third
result appears to support the contention that the impact of fisca decentrdization is dependent upon the
leve of devdopment. While we found that expenditure decentrdization increases the rate of public
invesment and revenue decentrdization lowers the rate of inflation, we did not find any other
datidicdly sgnificant relaionship for the ful or developing country samples. We did, however, find
that decentrdization appears to lower the rate of infant mortdity and have a direct, negdive impact on
economic growth for the developed countries in the sample. We aso found that revenue
decentrdization appears to lower the rate of private invesment for the developed countries in the
sample. These results suggest that the tradeoffs of decentrdization, if any, are present for the
developed, and not developing, countriesin the sample.

The third result of this dissertation is the investigation of the aggregate influence of fisca
decentrdization on economic growth. We believe that thisis one of the first analyses of theindirect and
direct effects of fiscd decentrdization on economic growth. Following Dollar and Kraay’s (2000)

methodology, we examined the gtatic long-term growth impact of fiscal decentraization and noted that
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the overd|l impact of decentrdization appears to be smal in magnitude. We esimated that the
aggregete satic growth impact of decentralization is negative for the sub-sample of developed countries
and pogtive for the sub-sample of developing and trandtiond countries. These results suggest that the
aggregate effect of decentralization may be dependent upon the level of development, with the sign of
the rdationship being postive for developing and trangtiond countries and negative for developed
countries.  We caution tha this result is the firg invedigation of the aggregate influence of
decentrdization and further examination of this issue is warranted before we can make any firm
conclusons on the nature of the relationship between the aggregate static effect of fiscal decentralization
and growth in per capita GDP.

The find empiricd result of this dissertation is the apparent lack of tradeoffs among the
outcomes of fiscal decentraization. While we found the existence of outcomes that were common to
the developed and developing country sub-samples (the postive influence of decentrdization on public
invesment and the negative influence of decentralization on inflation), these effects are complementary,
that is, they each induce higher rates of economic growth. For the developed sample of countries,
however, we did note the appearance of a Satisticaly sgnificant tradeoff with respect to expenditure
decentrdization. Expenditure decentralization appears to directly and significantly depress per capita
GDP growth while indirectly and postively influenang per capita GDP growth through increased public
invesment. The overall effect appears to be a dight reduction in long-term per capita GDP growth.
Revenue decentrdization, on the other hand, negatively influences per capita GDP growth through its
direct effect and its indirect effect on private invesment. As noted in Chapter Five, we do not believe

that our failure to find tradeoffs among the outcomes of fisca decentrdization is a sSgn that these
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tradeoffs do not exist but that the process of decentralization may be more diffuse than originaly
thought and that further analysis of thisissue may reved the hypothesized tradeoffs. We believe that as
future research adds to the breadth and depth of the panel data set, further analysis of this issue will
reved the hypothesized tradeoffs. Unfortunatdy, given the data limitations of the current panel data set,

we must |leave this question for future research.

Fisca Decentrdization Policy

What policy guidance can be drawn from this course of research? We have noted the lack of
empirica support for the argument in the literature that fiscal decentralization presents another obstacle
to achieving macroeconomic gtability for the developing and transitional countries in the sample. We
have dso observed the lack of empirica support for the proposition that fisca decentraization will, due
to the lack of capacity (or cgpability) of subnationd governments, result in decreased technica
efidency. We have, on the other hand, observed that expenditure decentralization promotes the
accumulation of public invesment and lowers the rate of inflation for the countriesin the sample. From
these results, we can offer some policy guidance.

Firg, there appears to be no a priori rationde for fiscal decentraization to cause
macroeconomic indability. We agree with the consensus in the literature that poorly designed or
implemented fiscal decentralization programs can result in macroeconomic sability, however, there
does not appear to be judtification for the argument that decentralization per se causes macroeconomic
indability. Curioudy, what most point to as an example of decentrdization gone awry, the crises in

Argentina and Brazil during the late 1980s and early 1990s, may not be attributed to decentralization

221



policies. Eagterly (2000) finds thet, in generd, economic and fiscd policies improved during this period
for the countries in this region and that economic shocks, not poor policies, were to blame for the debt
crises and recessions of this period. In fact, the empirical evidence appears to support the argument
that decentrdization dlows asymmetric responses to macroeconomic shocks, enhancing, not degrading
macroeconomic stability.

Second, fiscd decentrdization appears to promote public investment. Decentrdization may
create incentives for subnationd public offidds to increase revenue mobilization and investment.
Decentralization may aso reduce the leskages in the tax-expenditure system, increasing resources
avaladle for public investment. This result suggests that an gppropriate mechanism to increase public
invesment, even for those countries where revenue mohbilizetion is low, is to increase the levd of fiscal
decentrdization. 1t may be that the redlocation of resources and authority to subnationd governments
increases the trangparency of government operations, strengthening the connection between taxes paid
and servicesreceived.

Third, the case for fiscd decentrdization drengthening democratic governance may be
overstated. Aswe pointed out in Chapters Two and Four, many of the recent studies purporting to find
a dgnificant relaionship between democratic governance and economic growth have suffered from the
same fallures as some of the more recent studies of fiscal decentralization, thét is, faillure to examine and
properly control for seria correlation, endogeneity, and to condition the parameter estimates. We
beieve tha what these studies have found, a best, may be a degree of association between

governance, decentraization, and growth. Governance and decentrdization, as we have found in this
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decentraization, do not appear to be causaly related. We caution that this result may be dependent

upon the countries in the sample and that more research on thisissue is warranted.

The Need for Future Research

While we have accomplished the objectives of the dissertation set forth in Chapter One, we
believe that this course of research has highlighted the need for future research into the outcomes of
fiscd decentradization and the potentid tradeoffs among these outcomes. First, while we have
congtructed the firg theoreticd modd in the literature to explicitly incorporate the potentia indirect
outcomes of fisca decentralization in a model of economic growth, the model should be expanded to
indude the determinants of fiscd decentralization and the explicit incluson of heterogenous agents.
Second, while we have constructed one of the largest pand data sets to date for the empiricd
examination of the influence of fiscd decentrdization, we were limited in our empiricd andys's due to
the lack of severd key variables. We believe that securing these variables, to include data on horizontal
fiscd equdities and more information on public good outcomes, would greatly enhance our ability to
conduct the empiricd andyss of the outcomes of fisca decentrdization. Findly, while we have
conducted the firg andyds in the literature on the tradeoffs among the outcomes of fiscal
decentrdization, we bdieve that more andyds of this issue is warranted at a greater level of
dissaggregation.

Turning firg to the issue of the theoreticd model, we believe that while we have congtructed the
first theoreticd modd in the literature to expliatly include the indirect outcomes of fiscal decentrdization

in aneoclassca mode of economic growth, the theoretical mode can be refined in the future to include
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the determinants of fiscd decentrdization and the influence of decentrdization on the heterogenous
agents in the economy. We have explicitly subsumed the determinants of fiscal decentrdization in the
congtruction of the neoclassica growth model and we believe that the modification of the theoretica
model to indude the interaction of the determinants and outcomes of fiscal decentrdization would
produce ingght into the process of fisca decentrdization. We have also subsumed the consumption
dde of the economy to avoid the pitfall of the representative agent approach that has detracted from the
results of the more recent studies in the literature. While the current model does not place explicit
restrictions on the preferences of agents in the economy, we believe that the incluson of heterogenous
agents in the model would provide indght into the impact of fiscad decentrdization on the consumption
and savings decisions of these agents.

As we have noted throughout this dissertation, we were limited in our andyds of the outcomes
of fisca decentrdization due to the lack of pand data for severd key socio-economic variables, to
indude horizonta fiscd equities, education outcomes, and investment behavior. The lack of timely
updates to the Government Finance Satistics database has presented a continuing problem to the
conduct of the proposed line of research. Future research should focus on expanding the number of
socio-economic variables in the pand data set and constructing a multi-dimensional measure of fisca
decentralization. Future research should also include the determinants of fiscal decentrdization in the
panel data set to dlow the andysis of the relationships between the determinants and outcomes of fisca
decentrdization and economic growth. We believe that the construction of individua country pand data
sets may be necessary to accurately gauge the influence of fiscd decentrdization on a country-by-
country basis.
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We bdlieve that the indusion of new regressors and the baancing of the panel data set with
additiond observations would enhance the empiricd andyss of the outcomes of fiscal decentrdization.
By induding new regressors in the pand data set, future research would be able to refine the existing
estimation equations and examine other possible tradeoffs among the hypothesized outcomes of fisca
decentrdization. We note that the pand data set should be balanced, not by diminating countries or by
shortening the time span of the data set, but through the addition of new observations. By bdancing the
panel data set of fisca decentrdization, future researchers would be able to employ the random effects
GLS edimator, which, as noted in Chapter Four, would dlow the induson of time and individud
invariant regressors in the estimation equations. Using a random effects GLS estimator would alow
future researchers to examine the interaction between the time and individua invariant determinants of
fiscal decentrdization and the time and individua varying outcomes of fisca decentrdization.

In concluson, we recognize that while we have accomplished the objective of the dissertation,
much work remains to be done with respect to outcomes of fiscd decentrdization. We note that much
work needs to be done on the construction of a multi-dimensona measure of fiscal decentraization and
that the theoreticd modd developed in this dissertation should be refined to include heterogenous
agents. While we have presented the firs empiricd examination in the literature of the indirect
influences of fiscd decentraization on economic growth and the potentiad tradeoffs among these
outcomes, we recognize that Sgnificant work remains to be done in this area. The construction of a
balanced pand data set will dlow the incluson of time and individud-invariant regressors in the
empirical andyss. The incluson of additiona regressors is necessary to refine the empiricd analysis

and to examine those empirica questions we have left unaddressed due to the absence of key socio-
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economic variables. We would argue that these steps are necessary to examine the interaction between
the determinants and outcomes of fiscd decentrdization, an objective that we beieve should an
objective of the next course of research into the topic of fisca decentrdization. We leave these to

future research.
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APPENDIX A

THEORETICAL APPENDIX

Following Mankiw et d. (1992), we employ an augmented Solow (1956) neoclassica modd of
economic growth that includes the accumulation of human as wel as physica capitd to examine the
influence of fisca decentrdization. We augment the model by explicitly differentiating between public
and privae cgpitd in the production function. We dso augment the model by assuming that the
standard term for technological progress can be disaggregated into exogenous technica progress and
the direct and indirect effects of fiscd decentrdization. We assume a Cobb-Douglas production
function for the entire economy, so production at timet isgiven by

P(t) = A(t)E(t) H(t)? G(e)¥ L(t)?

a>0,B>0,%¥>0,0>0
e+ B+y+8>1

(33)

where Y(t) is output, A(t) is the level of technology and other ingtitutiona factors, induding fisca
decentrdization, L(t) is labor force participation, and K(t), H(t), and G(t) are the stocks of private,
human, and public capita at time t, respectively. Let T be the leve of technology, D the leve of fiscd

decentrdization, MSthe level of macroeconomic stability, 1J the leve of interjurisdictiona equdity in the
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digribution of public resources, and Gov the levd of democratic governance. We define A(t) as the

product of the leve of technology and other inditutiona factors at timet or

A(t) = T(t) D(t) MS(t) IT(t) Gov(t) (34)

We further assume that L and T grow exogenoudy at rates n and g, respectively and that dl forms of
reproducible capita depreciate at the uniform rate of 6.

We then assume that macroeconomic ability, interjurisdictiond equality in the distribution of
public resources, and democraic governance are functions of, among other things, fisca

decentralization or

ME(t) = g(D(t), X' (t))
I7(ty = h(D(t),X>(t)) (35)
GOV (t) = i(D(t).X°(t))

where X I(t) (i = 1,..,3) are vectors of other exogenous variables explaining the behavior of the three

variables of interest. For smplicity, we assume that decentralization in uncorrelated with the X '(t).
Usng (33), (34), and (35), and the assumption that fiscd decentrdization isnot correlated with

the other inputs in the production functions in Equation (35), the firs order derivative of output with

respect to fisca decentrdization is

dr(t) = dA (t> + U-K(t)'-l dI{(t) + BH(t)p-l d-H(t)
dD(ty  dD(t) aD (1) dD (1)
vy Gy _‘ggz; v BL(tY! —Zzig

(36)

Reorganizing terms yidlds
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dY(e) | dA(t) , , F(t) dR(e) o F(t) dH(t)
dD(t) dD(t) K (t) dD(t) H(t) dD(t)
oy JO) dO(t) o T() dL(t)
G(t) dD(t) L(t) dD(t)

The derivative of A(t) with respect to fiscal decentrdization isthen

dA(t) _ dA(t) dD(t)  dA(t) dMS(t) dA(t) dIJ(t)

dD(tY dD(t) dD(t) dMS(t) dD(t) dIJ(t) dD(t)

dA(t) dGov (t)
AdGov (t) dD(t)

Reorganizing terms

dA(t) _ A(t), A(t) dMS(t)  A(t) dII(t)

dD(ty D(t) MS(t) dD(t) IJ(t) dD(t)
A(t) dGov(t)

Gov (t) dD(t)

+

yidds

dA(t) - A | 1 . MS, . 1Jy s Govy,
dD (t) D(t)y MS(t) IJ(t) Gov (1)

Combining (37) and (40) produces Equation (4)

dD{t) D(t) ME(t) i IJ(t) Gov (t)
KD HD GD LD
ol Pz " Yo Yo

Multiply by D(t) / D(t) and reorganizing terms yields Equation (5)
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epp= A()[ 1+ eyepnteypt egoppll®erp t Begp+t Wegp + 0 pl(42

Defining iy , iy, , and i as the fractions of income invested in private, human, and public capital,
repectively; k(t) = K(t)/L(t), h = H(t)/L(t), and g(t) = G(t)/L(t) as the stocks of private, human, and
public capita per unit of labor; and assuming that the same production function gpplies to dl forms of
reproducible capita and consumption, then the growth of the economy over timeis given by

ECt) = i,y(t) - (n + g+ 3) k(t)

B(t) = py(t) - (n+ g+ 8)h(t) 43

gity =i y(t)- (n+ g+ Byg(t)
Assuming decreasing returns to scale for al forms of reproducible capital and that no combination of
reproducible capitd has congtant returns to scale, the evolution of per-capita private capital stock over
time is governed by

k(t) = L, y(t) - (n+g+d)k(t)

E(e) = f k(e) h(eP g(t)* - (ntg+8) k() “

At the steady-state, the change in the rate of accumulation of per-capita private capita is zero, so

Equation (44) can be restated as

b kT (Y T (P g™ (e) = (nr gt ) kT (2) (45)
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where K* , h', and g represent the Seady-state levels of private, human, and public capitd,

respectively. Noting that h'(t) = (in /iy ) K (t) and g'(t) = (iy / i ) K (t), we can restate (45) as

ak*arc?>k*a9c%>k*ur= (n+g+8) k" (t)
E k

reorganizing (46) resultsin

=i1' E* (e E® ()P E* (e iPi¥ = (nt gt 8YE™ (1)
B ¥ kg
B 4

amplifying (47) and solving for k' (t) resultsin

ikl- B- W ihB i v 1
O e e

By smilar process, we can solve for the steady-state stocks for human capita

glrew;e v 1 _
Ry = [T Ry
nt+tg+ 8
and public capita
.l-a-B.a; B 1
g"(th = e T W h | R
nt+tg+ 8
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Subgtituting (48), (49), and (50) into the production function yields

.l=-PB-v B W [ .- - .4 ;¥ B
Pr(ey = A RT ([ LA ek k te qieby
n+t g+ d n+g+ 8
l-w-piusp 1 (51)
T E R e B Ly
n+ g+ B
Dividing by L(t) and reorganizing (51)
1 s+ By [
YUY =AY () B Ryl By
(ihl- c- ¥ ik‘ i‘* >1- s- B- ¥ (i‘I- 8- pik. ihp >1- s- B- ¥
Grouping like terms
1 s+ B+ ¥ 1
- = N l- guPayp ¢, 2- 4p- oW ;6P ; 4¥\1- s+ pa
yrE) = AW ) (i P 1)
‘ (53)

(ihli- aB- P ihlﬂ ih“>1- s+ B+
1
(i‘*- s¥- B i:* i‘ﬂ*)l' s+ Berk

yidds Equation (10)
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il-p-*'Bi* & il'l'*ili* B
YRy = AR [E—*'e prepwk  H ko q-eby
nt+t g+ 8 n+g+ 8
.]-a-P.x P 1 (54)
e % v-e b
n+g+ 8

Expanding A(t) and taking the natural logarithm of (54) produces Equation (10)

Iny*(t) = mMT(tY + mMD(t) + InME(t) + InIJ(t) +InGov (L)

e+ B+ Y
1_a+B+uéln(n+g+8) N 1“:&,1-[31-1];
“e+ By Ini, + Ini

(55)
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RevDeg,; ;

ExpDeg; ;

APPENDIX B

VARIABLE APPENDIX

Revenue Decentrdization

. Ratio of totd subnationd government revenues, including grants and
transfers, to the sum of government revenues at the subnationa and
central government leve

: Government Finance Statistics (1999)

Expenditure Decentrdization

- Ratio of total subnational expenditures to the sum of tota expenditures
a the subnationd and central government levels

: Government Finance Statistics (1999)

Infant Mortdity per 1,000 Live Births

: Number of deaths of children under the age of 1 per 1,000 live births
: IDB (2000)

Gross Domestic Private Fixed Investment Per Capita

: Expressed in Congtant U.S. Dallars

: World Development Indicators (2000)

Gross Domestic Public Fixed Investment Per Capita
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7.

8.

MS.

DEM; ¢

Gini;

: Expressed in Congtant U.S. Dollars

: World Development Indicators (2000)

Macroeconomic Stabiltiy

. Period-to-Period Change in the Consumer Price Index

: World Development Indicators (2000)

Democratic Governance

: (14 - paliticd rightsindex - civil libertiesindex) / 12

: The political rights index measures the ability of citizens to form
politica parties that represent a sSgnificant range of voter choice and
where politica candidates openly compete for and are elected to
positions in government.  The politica rights index ranges from 1 (full
politica rights) to 7 (absence of paliticd rights).

: The civil liberties index measures whether a country respects and
protects individuas ethnic, economic, linguigtic, religious, and other
rights, include freedom of association and press. The civil liberties
index ranges from 1 (full respect and protection of avil liberties) to 7
(absence of civil liberties).

: The composite democratic governance index ranges from O (complete
absence of caivil libertiesand politica rights) to 1 (full political rights and
respect and protection of civil liberties).

: Freedom House (1999)

Gini Coefficient

: Deininger and Squire (1996)

Gross Domestic Product Per Capita

- Expressin congtant United States Dollars

: World Development Indicators (2000)
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10.

11.

12.

13.

14.

Urban ;

HEXP,

DEF,,

Tax

M2|'[

Urbanization

: The percent of total population living in urban settings.
: World Development Indicators (2000)

Hedlth Expenditures Per Capita

: The ratio of totd hedth care expenditures at dl levels of government
to total population.

- Expressed in United States Dallars

: Government Finance Statistics (1999) (Health Expenditures)
: IDB (2000) (Tota Population)

Defense Expenditures Per Capita

: The ratio of total defense expenditures at dl levels of government to
total population.

- Expressed in United States Dollars

: Government Finance Statistics (1999) (Defense Expenditures)
- IDB (2000) (Tota Population)

Genera Government Tax Revenues as Percentage of GDP

: The ratio of tota tax revenues at all levels of government to Gross
Domestic Product.

: Government Finance Statigtics (1999) (Tax Revenues)
: World Development Indicators (2000) (Gross Domestic Product)
M2 as a Percentage of GDP

: World Development Indicators (2000)
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15. GDI, , = Gross Domestic Investment Per Capita
- Expressed in United States Dollars

: World Development Indicators (2000)
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APPENDIX C

SAMPLE APPENDIX

Country Observation Period
1 Argentina'*? 1987-1997
2 Audrdia 1972-1996
3 Audria 1975-1989
4 Azerbajan 1994-1997
5 Bdgium'3 1978-1988
6 Balivia™** 1986-1997
7 Brazl* 1981-1994
8 Bulgaria 1988-1997
9 Canada*® 1974-1995

132 Eor the period 1988-1990, subnational government data for education, health, and social security and
welfare expenditures are not reported.

133 Data for subnational government data for education, health, and social security and welfare

expenditures are not reported.

134 Data for subnational government data for education, health, and social security and welfare
expenditures are reported only for 1994-1998.

135 Data for subnational government data for education, health, and social security and welfare
expenditures are not reported.

136 Datafor education, health, and social security and welfare expenditures are not reported for local
governments for the period 1974-1978.
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10 Chile¥’ 1975-1988
1992-1997
11 CostaRica'® 1977-1980
1982-1985
1987-1995
12 Croatial® 1994-1996
13 Denmark 1975-1989
14 Dominican Republic'® 1977, 1980, 1982, 1987, 1990, 1992,
1996
15 Edonia 1992-1996
16 Fijit 1980-1992
17 Finland'* 1972-1989
18 France'®® 1975-1989
19 Hungary 1982-1989
20 Indonesia 1981-1993
21 India 1975-1996

137 Datafor local revenues and expenditures are not reported for 1989-1991.

138 Datafor subnational government revenues and expenditures for 1986 are not reported. Socio-economic
datais not reported for 1982 and 1986.

139 Data for subnational government data for education, health, and social security and welfare
expenditures are not reported for 1994.

140 Data for subnational government data for education, health, and social security and welfare
expenditures are not reported for local governments.

141 Only budgetary datais reported for central government operations. For the period 1980-1984,
subnational government data for education, health, and social security and welfare expenditures are not reported.

142 Data for subnational government data for education, health, and social security and welfare
expenditures are not reported.

143 Data for subnational government data for education, health, and social security and welfare
expenditures are not reported for the periods of 1972-1977 and 1994-1997.
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22 Ireland™* 1972-1989

23 |sragl'® 1974-1989
24 Kenyal® 1977-1984

1986-1994
25 Lavia 1994-1997
26 Lithuania 1993-1996
27 Maaysa'®’ 1974-1979

1981-1997
28 Mauritius*® 1975-1985

1987-1997
29 Mexico®® 1977-1997
30 Netherlands'™® 1975-1997
31 Norway™! 1972-1991
32 Panama 1985-1994

144 bata for subnational expenditures on defense, education, health, and social security and welfare
expenditures are not reported for 1976-1979.

145 bata for subnational expenditures on defense, education, health, and socia security and welfare are not
reported for 1974-1975.

146 Data for subnational expenditures on defense, education, health, and socia security and welfare

expenditures are not reported for 1972-1976. Subnational data are not reported for 1985.

147 bata for subnational expenditures on defense, education, health, and socia security and welfare
expenditures are not reported. Subnational data prior to 1980 is not fully reported at the local level.

148 Data for subnational expenditures on defense, education, health, and socia security and welfare

expenditures are not reported prior to 1987. Revenue and expenditure data is not reported for 1986.

149 Data for subnational expenditures on defense, education, health, and socia security and welfare
expenditures are not reported.

150 Data for subnational expenditures on defense, education, health, and socia security and welfare
expenditures are only reported for the period 1991-1997.

151 bata for subnational expenditures on defense, education, health, and social security and welfare

expenditures are not reported for the period of 1972-1979.
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33 Peru 1990-1995

34 Philippinest>2 1980-1992
35 Paraguay’s® 1974-1980
1984-1993
36 Poland 1994-1997
37 Romeania™>* 1991-1997
38 South Africa>® 1977, 1980, 1982, 1993, 1995-1997
39 Spain'® 1975-1989
40 Sweden™’ 1975-1996
41 Switzerland™® 1975-1984
42 Thailand™® 1977, 1980, 1982, 1987, 1990 -1997
152

Data for subnational expenditures on defense, education, health, and socia security and welfare
expenditures are not reported.

153 Data for subnational expenditures on defense, education, health, and socia security and welfare
expenditures are not reported. Subnational government revenues and expenditures are not reported for 1981-1983.

154 bata for subnational expenditures on defense, education, health, and socia security and welfare
expenditures are not reported for the period 1972-1976.

155 subnational government data for education, health, and socia security and welfare expenditures are

only reported for 1977, 1978, and 1982.

156 subnational government data for education, health, and social security and welfare expenditures are

not reported. Regional government data reported separately beginning in 1980.

157 Datafor subnational government defense, education, health, and social security expenditures are not

reported.

158 For the period 1984-1990, the GFS only contains data on tax revenues for the consolidated, budgetary,
regional, and local governments.

159 Data for subnational expenditures on defense, education, health, and socia security and welfare are not

reported for the period of 1972-1987.
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43 United Kingdom!®° 1973-1995
44 United States'®! 1972-1997
45 Zimbabwe 1977, 1980, 1982-1991

160 pata for subnational expenditures on defense, education, health, and socia security and welfare are not
reported for the period of 1972-1978.

161 Data for subnational expenditures on defense, education, health, and socia security and welfare are not

reported for the period of 1972-1979.
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APPENDIX D

ESTIMATION APPENDIX

Introduction

The purpose of this estimation gppendix to discuss in detail the estimation methodologies that
we employ in Chapters Four and Five for the estimation of the influence of fiscd decentrdization. In
this Appendix, we will discuss the two-way error components estimator for balanced panels to set the
foundation for the discusson of the two-way error components estimator for unbalanced panels. We
will aso review the least squares estimator for unbaanced panels. In the latter sections of this
Appendix, we will present the empirical tests that we use in Chapter Five for the issues of seridl
corrdation, heterogeneity, and endogeneity. We conclude the Appendix with the presentation of the
results of the empirical tedts.

Two-Way Error Components Modd for a Balanced Panel

In this section, we discuss the formation of the two-way fixed and random effects error
components models for balanced pands that are modified in the succeeding section for application in
the case of unbalanced panels. We bdieve that this course of discussion is appropriate given that, in

many ingtances, the unbaanced approach is a modification of the balanced panel approach. First, we
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assume that i and t denote individuas and time respectively, then the generd form of two-way error

components modd for abalanced pand is

Yo = X/ Bt ou, i=1,.. N t=1,..T (56)
where we can decompose the error term u;;
"u=H+A1+Vu i=1, ,N t=1, ,T (57)

where p; represents the unobservable country specific effect, A, the unobservable time specific effect,
and v;; is the remainder stochagtic disturbance term. If the w; and A, are fixed parameters to be
estimated, then we have specified a two-way fixed effects error components model. On the other
hand, if the p; and A, are randomly distributed parameters to be estimated, then we have specified a
two-way random effects error components modd. As we discuss below, the assumptions underlying
the specification of the fixed and random effects modds dgnificantly influence our decision to use the
two-way fixed effects modd to investigate the influence of fisca decentraization in Chapter Five of this
dissertation.

Two-Way Fixed Effects Error Components Model

If we assume that the u; and A; are fixed parameters to be estimated; the v;; are identicaly,
independently distributed (11D) with zero mean and congtant variance (vi, ~ 11D (0, 0,?)); X, represents
the matrix of regressors and the X;; are independent of v;, for dl i and t; y;, represents the dependent
vaiadle of interest; and the number of individuds observed a any period is the same throughout the

sample, then Equations (56) and (57) represent a two-way fixed effects error components model for
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balanced panels. We can define Z as the NT xT matrix of time dummiesand Z, asthe NT xN matrix
of individud dummies 1 , 1y as vectors of ones of dimenson T and N, respectivedy, and I, Iy as
identity matrices of dimenson T and N, respectively, so that

Z,_ = YxIp

Zp tro Iy

(58)

and the potentid loss of degrees of freedom is sgnificant when N or T islarge. Following Hsao (1987)

and Bdtagi (1995), we can perform the standard Within transformation by pre-multiplying (56) by Q

where
Q = ByeBr = Iyolp-Iy- [ - [yelr+ [ el (59)
where
EN': IN JN
.Er=Ir_ .[1.
_ T
I, = I (60)
_J
L=z

and Jy, J; are matrices of ones of dimenson N and T, respectively. The Q matrix transforms or

“sweeps’ they; and A, from the transformed regression equation or

Oy = QXQPB+ Qu (61)

wherep” = QB = (X' QX)X Qy and the typicd dement is
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where the bar indicates the mean of the variable and the subscript indicates whether the mean of the
vaidble is with respect to individuds, time, or with respect to both individuds and time. The firgt
dement of the subscript pertains to individuas, while the second ement pertainsto time. If an dement
of the subscript contains a period, thisindicates how the variable in question is averaged.

Equation (62) illugrates the transformation of the regression equation by the Within estimation
and highlights one of the potentia tradeoffs of using a fixed effects estimator. The Within transformation
“sweeps’ the fixed effects dummies from the regresson equation by subtracting the time-invariant and
individud-invariant means from the dependent and independent variables. In the same process, the
Within transformation “sweeps’ out any time-invariant or individud-invariant variables, and thus the
fixed effects model cannot be estimated with time-invariant or individua-invariant regressors as the
Within transformation would result in aless than full rank X metrix.

Two-Way Random Effects Error Components Model

If we bieve that the p; and A; are random parameters to be estimated, then we can use the
two-way random effects error components model to estimate the influence of fiscal decentrdization on
economic growth with a balanced pand. Unlike the fixed effects gpproach, we assume that the p; ,A; ,
and v;; are each identicdly, independently distributed with zero mean and congtant variance such that

W = IID (0, o’Il )

), = IID (0,0%) (63)
v, = IID (0,0, )
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ad the y; ,A; , ad v;; are independent of each other. We must also assume that the X, are
independent of ; , A, , and v;; for dl i and t and that the disturbances are homoscedastic for dl i and t.

Continuing to follow Batagi (1995), the variance-covariance matrix for u is

Q = B(uuy = Z B Z', + Z BAMZ, + & Iy (64)

O = OQH (IN. JI'> + 02‘. (JN. II') + 02\? (IN. Jf) (65)

Under these assumptions, the Generdized Least Squares (GLS) estimator for the two-way random

effects error components modd is

Bors = Wy Byt W By + W B, (66)

where the GLS edimator is the weighted averaged of three estimators. The first estimator (B,y) is the
standard Within estimator which results from the transformation of the regresson by Q, = Ey © E;.
The second estimator (Bg) is the between individuas estimator resulting from the transformation of the
regresson by Q, = Ey ® Jy while the third estimator ) is the between time periods estimator
resulting from the transformation of the regresson by Q, = J; ® E; .22

Having discussed the properties of the two-way fixed and random effects error components

esimators, we now turn to the question of which estimator is unbiased and efficient. In the presence of

162 gee p.32-33 of Baltagi (1995) for the compl ete specification of the two-way random effects GLS model for

balanced panels.
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pand data and individua specific and time specific effects, Ordinary Least Squares (LS) is unbiased but
indffident and the standard errors of the parameter estimates are biased. The Within estimator is
unbiased and consgtent. In the presence of homoscedastic errors and under the assumption of
independence among the regressors, the time and individud specific effects, and the stochadtic
remainder disturbances, the random effects GLS estimator is unbiased, consstent, and efficdent and the
Within estimator isinefficient but il unbiased and consstent. While the random effects GL S estimator
is efficient relative to the fixed effects Within estimator, it is only so under the strict set of assumptions
noted above. The unbiased and consistent nature of the Within estimator is not dependent upon the
independence of the regressors and the time and individua specific effects'®®  Furthermore, the
consgstency of the Within estimator is not, as with the GLS estimator, dependent upon the assumption
of homoscedastic disturbances. While the standard errors of the Within estimator are biased in the
presence of heteroscedagtic disturbances, the Within estimator is condstent, and White's (1980)
variance-covariance transformation can be applied to derive the robust standard errors.  In the

presence of heteroscedadticity, the GLS estimator, unlike the Within estimator, isinconsstent.

Two-Way Error Components Modd for Unbalanced Pandls
To this point, our discusson has focused on the two-way error components models for
balanced panels where the individuas in the sample are observed over the entire sample period. As

noted in Chapter Four and illustrated in Appendix C, we do not observe dl the countries in the sample

163 See Hausman and Taylor (1981).
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for dl the time periods, so we must account for the unbaanced nature of the sample. We will, as in the
previous section, first discuss the fixed effects estimator before turning to the random effects estimator.

Two-Way Fixed Effects Error Components Model

Following Hao (1986) and Bdtagi (1995), we can specify the genera form of the unbalanced

two-way error components pand data model as

v, = X/B+tu, i=1,...N, t=1,..T (67)

with i denoting countries and t denoting time. 1f the sample were balanced, i would range from 1 to N,
where N represents the number of countries in the sample. However, the sample is unbaanced and i
ranges from 1 to N, where N, (N, < N) denotes the number of countriesobserved in year t and n = 3

N;. Drawing upon Baltagi (1995), we can decompose the error term u;,

u, = Wt At Vv, i=1,.. N, t=1,..,T (68)

where ; represents the unobservable country specific effect, A; the unobservable time specific effect,
and v, is the remainder stochagtic disturbance term. Let D, be the (N, x N) méatrix obtained from the
identity matrix 1, by omitting the rows corresponding to countries not observed in year t, 1, be the
vector of onesof dimenson T, and define

Dl DhN
A= (ALY =L ] (69
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wheeA, = (D, , .., Dy )isnx Nand A, = diag[ D! ] isn x T. Thematrix A defines the dummy
varigble structure for the unbalanced panel data model. Note that for complete panels, A; = (v ° 1)
and A, = (I 1.

If we assume that the w; and A; are fixed parameters to be estimated; the v;; are identicaly,
independently distributed (11D) with zero mean and constant variance (v, ~ 11D (0, 6,2)); X;, represents
the matrix of regressors and the X;; are independent of v, for dl i and t; and vy, represents the
dependent varigble of interest, then we can estimate the impact of fiscal decentrdization using a two-
way fixed effects error components model and the Within transformation for unbalanced two-way
fixed-effects error components models. We note that Ay = A, A; = diag[T]] is the number of time
periods that country i is observed in the pand. Furthermore, we can define At = A, A, = diag[N;] as
the (T x N) marix of zeros and one indicating the absence or presence of a country in time period t.
Note that for complete panels, Ay = Tly and Ay = N It and Ayt = 11 iy = Jrne

Let Jy be a matrix of ones of dimensgon N and Jy = Jy / N and J; be a matrix of ones of
dmensonTandJ; = J; / T. WecanddineEy = Iy - Jy ad E; = | - J; and notethat Eand | are
symmetric, idempotent, orthogonal to each other, and sum to the identity matrix. The J matrices are
average matrices while the E matrices are the deviation from the means matrices. Continuing to follow

Bdtagi (1995), we can define

Z=A2_A1AN-1A,1'N=FA1A2 (70)

250



P

PO YRl (N A YA (71)

In the complete pand case, P = NE; . For the unbaanced pand case, we must assume that each
country is observed at least twice in which case rank(P) = T - 1. Under this assumption, it can be

shown that the Within transformation matrix for the two-way unbalanced fixed effects modd is

Q = (- AN AN -AP A (72)

and the Within transformation can be performed as LS after premultiplying the data by Q. LIMDEP,
which is the datistica software that we use to conduct the empirica andyss, detects the unbalanced
nature of the sample and conducts the above transformation accordingly.

Two-Way Random Effects Error Components Moddl

We will now briefly discuss the properties of the two-way random effects GL S estimator for
unbalanced pands. As discussed earlier in this Appendix and in Chapter Four, we will use the two-
way fixed effects Within estimator to estimate the hypothesized influence of fiscal decentrdization on its
direct and indirect outcomes. Given our a priori assumption about the presence of heteroscedasticity
and sexrid corrdation, we believe that the Within estimator is more appropriate to the task at hand and
more robust in the presence of these econometric issues. We will, however, present the results of the
two-way random effects GLS estimator for illudrative purposes, hence our discusson in this section on

the properties of the two-way GL S estimator for unbalanced panels.
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Continuing to follow Bdtagi (1995), we can ddfine p’ = (uq, «.ooine)s A’ = (A, -.,A7), ad v as
identicaly, independently distributed random variables with zero mean and constant variance. As noted
in our discusson of two-way GLS estimators for balanced panes, p, A, ad v are distributed
independently of each other, that is, E(w;; | Ai)) = E(Ait | mir) = EQuit | vi) = E(Ai¢ | vi)) = 0. We can write

the unbaanced two-way GLS modd as

= X
u =yA1|J,+BA-;:+'V (73)

where A; and A, are as defined in the previous section. The variance-covariance matrix for the

unbaanced two-way GL S estimator is

Q = E(uu'y = OVQIN'I' op’AlAl’-r o,.’A)A)’ (74)

As noted by Bdtagi (1995), the feasible expression for Q! is “messy and asymmetric” in individuds
and time. The complicated and asymmetric nature of the feasible variance-covariance matrix presents
another obstacle to the congruction of the two-way feasible GLS estimator under the assumptions of
homoscedadticity and no seria corrdation. When either heteroscedasticity or seriad correlation is
present, the feasible expression of Q! becomes even more complicated.

Under the assumptions of homoscedagticity, no serid corrdation, and independence of the

effects and the stochastic remainder disturbances, the feasible expresson Q is

00! = V-VAFIAY (75)

where
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V = I- AN A (nxn)
P o= K- Ay Bytay (TxT) o
Ay = Myt (52/02)], (N x N)
A, = A+ (02/02)1, (TxT)

We refer the reader to p. 160-161 of Baltagi (1995) for the methods of estimating the unbaanced two-
way GLS variance-covariance matrix. Given what we view as the strong assumptions on the
independence of the individud and time specific effects and the regressors and the computationa issues
with respect to estimating the variance-covariance matrix of the GLS estimator, we believe the
unbaanced two-way Within estimator is more appropriate for the task of esimating the influence of
fiscal decentraization. While the random effects GLS estimator is unbiased, consstent, and efficient
relative to the fixed effects Within estimator in balanced pands and under the assumptions that we have
discussed in this appendix, we do not bdieve that, given our a priori assumptions of heteroscedastic
and sidly correlated disturbances, that the random effects GL S estimator is best suited for the task at

hand.

Econometric Issues
Having discussed the generd form of the two-way fixed effects and random effects estimators,
we now turn to the econometric issues that, if Ieft untreated, may confound our estimates of the impact
of fiscd decentrdization. By usng pand daa, we are ale to invedigate the influence of fiscd

decentrdization over countries and time. However, the use of pane data set in empirical estimation
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as0 presents a number of econometric problems. In particular in this section, we discuss the issues of
serid correlation, endogeneity, and heteroscedadticity.

Serid Corrdation

If serid correlation is present, that is, the disturbances are correlated across time, the pooled
Least Squares (LS) and Within estimators are ineffident and the parameter estimates are adversely
effected. In the presence of serid corrdation, the random effects GLS estimator is inconsistent.
Given tha we are edimding two different types of modds (pooled LS and two-way error
components), we conduct two tests for serid correlation. We believe that this approach is appropriate
in the event that the individud and time specific effects are jointly equd to zero and the pooled LS
modd is the best linear unbiased estimator for the investigation of the impact of fisca decentrdization.
On the other hand, if the individud or time specific effects are singularly or jointly different from zero,
then testing for seria correlation with the two-way error components estimator is more gppropriate as
the standard errors of the pooled LS estimator will be biased.

For the pooled LS edimator, the most common statistical test for the presence of serid
correlation is the Durbin-Watson test, which is based on the principle that if the true disturbances are
saidly correlated, then the least squares residuas are aso saidly correlated.’®® The Durbin-Watson
test gatidtic is equal to the sum of the squared differences of the resdua and the one-period lag of the

resdud divided by the sum of the squared residuds or

164 For adiscussion of serial correlation and time series analysis, see Hamilton (1994).
165 gee Chapter 13 of Greene (1997) for additional information on the Durbin-Watson test for the LS

estimator. See Chapter 5 of Baltagi (1995) for additional information on testing for serial correlation in the presence
of panel data.
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d = 2 (77)

where the null hypothesis is that p = 0 againd the dternative that p| <> 0. As expected a priori, we
srongly rgect the null hypothesis of no serid correation at the 1% significance level for each of the
esimation equations in levels (Table D-1). We then first difference each of the estimation equations
and re-estimate the equations in firg differences to determine if serid corrdation is present in the first
differenced resduds. We fail to rgect the null hypothesis of no serid correlation for each of the
estimation equations in firg differences and conclude that first differencing is the gppropriate course of
action (Table D-2).

While we have detected the presence of serial correlation in the least squares estimation
equations that are estimated in levels, the question remains whether serid correlation is present in the
fixed effects estimation equations estimated in levels. It is possible that once we have controlled for the
individud or time specific fixed effects, that the serid correlation detected in the least squares resduds
is not present in the Within resduas. Following Bhargava, Franzini, and Narendranathan (1982), we
can use the Durbin-Watson ddtigic based on the Within resduds rather than the LS resduds to

examine the hypothesis of no seria correlation. In this case, the Durbin-Watson statistic is
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As before, we examine the null hypothess p = 0 against the alternative that p| <> 0. As
expected a priori, we strongly rgect the null hypothesis of no seria correlation at the 1% sgnificance
leve for each of the estimation equations in levels (Table D-1). We then first difference each of the
estimation equations and re-estimate the fixed effects equations in firg differences to determine if serid
correlation is present in the firgt differenced Within resduds. We fal to reject the null hypothess of no
serid correation for each of the estimation equations in first differences and conclude that first
differencing isthe appropriate (Table D-2).

Heteroscedadticity

To this point, we have explicitly assumed that the stochastic remainder disturbance termsfor the
two-way error components estimators are homoscedastic with zero mean and constant variance. We
noted in Chapter Four that the assumption of homoscedastic disturbances may be overly restrictive
given the observable variation among the countries in the panel data set. If the disturbances are
heteroscedastic, then the LS and Within estimators will ill be consistent but the parameter estimates
will not be efficient. The estimated sandard errors of the LS and Within parameter estimates will aso

be biased while the GLS estimator will be incons stent.
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We can use the Koenker and Bassett (1982) and Breusch and Pagan (1979) Lagrangian
Multiplier tests to determine whether we can rgject the null hypothesis of homoscedadticity. Under the
assumption of normality, the Koenker-Bassett and Breusch-Pagan tests have the same asymptotic
digribution, but the Koenker-Bassett test has been argued to be more robust than the Breusch-Pagan
test in the presence of non-normal distributions.'®® Under the null hypothesis, both tests are distributed

as chi-sgquared with K degrees of freedom. The Breusch-Pagantest is

22 22
LM= S+ [ (2 YX(XXY'XY (22 - ]

22 22

n n

The Koenker-Bassett test is based on a more robust estimator of the variance or

n
&'
g [82- 227

and the K oenker-Bassett test satistic is equa to

/ /
LM = [%](a,}— %)’X‘[X’X‘)'IX’(%’— %)

We bdieve that it is appropriate to, as with the examination of the question of serid correlation,
to examine the question of heteroscedagticity for the pooled LS and fixed effects models. Asbefore, if

the country and time specific effects are jointly equal to zero, the pooled LS mode will be the best

166 See p.553 of Greene (1997). See also Koenker (1981) and K oenker and Bassett (1982).
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linear unbiased and fficdent estimator of the influence of fiscal decentralization, hence the need to test
for the presence of heteroscedagticity in the LS resduas. On the other hand, if the country specific or
time spexific effects are not equal to zero, then the Within estimator will be more efficient than the LS
estimator, hence the need to examine the question of heteroscedadticity with the Within resduds.

For the pooled least squares moddl, the Koenker-Bassett test statitic is 32.69 and the
Breusch-Pagan test datistic was 298.17 for n = 565. For the one-way country fixed effects modd, the
Koenker-Bassett test satistic is 24.12 and the Breusch-Pagan test statistic is 110.19. For the two-way
fixed effects modd, the Koenker-Bassett test datidtic is 56.89 and the Breusch-Pagan test statistic is
569.87. Based upon these results, we reect the null hypothess of homoscedasticity at the 1%
ggnificance levd. We can use the White estimator to construct the robust covariance matrix for the
LSDV estimator.

Given that we are udng the LS and Within estimators to examine the influence of fisca
decentrdization, we need to specify the heteroscedastically consstent variance-covariance matrix for
each of the estimators. For the LS estimator, under the assumption that the country and time specific
effects are jointly equal to zero, we can specify the heteroscedastically consstent variance-covariance

meatrix as

Var[b] = P [X XT'[X QX][X' XT! (82)

where we would need an esimate of o2 Q to caculate the estimate of the variance-covariance marix.
Following Greene (1997), we note that in order to estimate the variance-covariance matrix, what is

needed is an estimate of
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n
P 5::2 Xa "a/ (83)

n
E: 2, x, x:z, (84)

and the White variance-covariance estimator for the LS estimator is

Var [b] = n(X XY'85 (X X! (85)

For the two-way error components model, we can define the full regressor matrix Z as equal to the

combination of the dummy variable matrix A with the X matrix of explanatory varigblesor Z = [A, X].
Following Greene (1997), the White heteroscedagtically consstent estimator for the covariance

matrix is the lower right block of the matrix where E is a diagona matrix of Within estimator resduas.

We note that the White estimator for the fixed effects modd is amilar to the White estimator for the LS
Var[a,b]l= (2 ' ZY'2' B2 (2 zy! (86)

model and that we can use is the White estimator in the presence of homoscedadticity without adversdy
dfecting the parameter estimates or the standard errors of the parameter estimates. In the event that

we improperly rgect the null hypothes's of homoscedadticity, the use of the White estimator does not
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result in inefficient or incondstent estimates. To estimate the LS and fixed effects modd s with the White
variance-covariance matrix, we can include the “HET” option in the LIMDEP command statement.
Endogeneity

We use the Hausman (1978) specification test to test for the endogenety of the fiscal
decentrdization variable®” Under the null hypothesis that the disturbances and regressors are
uncorrdated, the least squares (LS) and the two-stage least squares (2SLS) estimators are both
consstent, however, the LS estimator is more effident than the 2SS estimator.  Under the dternative
hypothesis where the disturbances and regressors are correlated, the 2SLS estimator is consistent,
while the LS edtimator is inconastent. The Hausman test is constructed by comparing the two sets of
parameter estimates from the LS and 2SLS estimators.!® Let b, be the vector of LS parameter
estimates, B,y the vector of 2SS parameter estimates, and X the difference of the covariance matrices

for bg and B,g4s. The Hausman test is based on the Wald criterion or

W= lK]=10b- Byl 2 18- Byl (87)

Under the null hypothesis, the Hausman test is distributed as chi-squared with K degrees of freedom.
While the Hausman (1978) gpecification test is auffident for the pooled LS models of fiscal

decentrdization, we need to dso investigate whether endogeneity is present in the fixed effects models

167 See Hausman (1978) and Greene (1997).

1688 Note that if an intercept term isincluded in the specification of the estimation equation, it is not
included in the conduct of the Hausman test.
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of fisca decentrdization. To do so, we follow Hausman and Taylor (1981) by modifying the Hausman

(1978) test to use the Within estimator and residuals, or
W= 1K]=1B- By V2 [By- By (88)

where B,y be the vector of Within parameter estimates, By, the vector of Within IV parameter
esimates, and X the difference of the covariance matrices for B, and By, . TO conduct the
gpecification test, we fird run the two-way fixed effects model of per capita GDP on fiscad
decentrdization and other explanatory variables. We then run the first stage regression of fisca
decentrdization on the instrumenta variables and then, usng the fitted vaue for fiscal decentralization,

the second stage fixed effects regression for per capita GDP.
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Table 48

Tedting for Serid Correation - Levels

Dependent Varigble Durbin- Durbin- Durbin- Durbin-
Watson Watson Watson Watson
(LS (Country (Time (Country
Effects Effects and Time
Only) Only) Effects)
Infant Mortality 0.2280 0.0002 0.0002 0.1550
(Desths per 1,000 Live Births)
Gross Domestic Private Fixed Investment 0.4281 0.0056 0.3699 0.1580
(% of GDP)
Gross Domestic Public Fixed |nvestment 0.4396 0.0038 0.0095 0.1742
(% of GDP)
Inflation Rete 0.7737 0.1049 0.0654 0.2986
Gini Coefficient 0.104 0.0003 0.0001 0.0680
Democratic Governance 0.9726 0.1662 0.4052 0.2245
Gross Domestic Product 0.2607 0.0012 0.0003 0.1551

Note: All variables measured in natural logarithms. Expdec was used as the measure of fiscal decentralization in the

regressions to devel op the Durbin-Watson and Breusch-Godfrey statistics. Using Revdec produced similar results.

: Tedting for Serid Corrdation - Levels
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Table 49

Tedting for Seria Correlation - Period to Period Differences

Dependent Variable'® Durbin- Durbin- Durbin- Durbin-
Watson Watson Watson Watson
(LS (Country (Time (Country
Effects Effects and Time
Only) Only) Effects)
Infant Mortality 2.0305 1.5628 1.5418 1.8394
(Desths per 1,000 Live Births)
Gross Domedtic Private Fixed Investment 1.9138 1.8339 1.8946 1.8332
(% of GDP)
Gross Domestic Public Fixed |nvestment 2.2899 2.2422 2.2263 2.2853
(% of GDP)
Inflation Rete 1.8632 1.8424 1.8585 1.8484
Gini Coefficient 1.9863 1.1978 1.3847 0.9203
Democratic Governance 2.0131 1.9795 1.9984 2.0031
Gross Domestic Product 1.7146 15118 1.5370 1.6358

Note: All variables measured in natural logarithms. Expdec was used as the measure of fiscal decentralization in the

regressions to devel op the Durbin-Watson and Breusch-Godfrey statistics. Using Revdec produced similar results.

169 All variables measured in natural logarithms. Expdec was used as the measure of fiscal decentralization

in the regressions to devel op the Durbin-Watson and Breusch-Godfrey statistics. Using Revdec produced similar

results.
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APPENDIX E

ESTIMATION RESULTS APPENDIX

This Appendix is divided into sections corresponding to the seven testable hypotheses
described in Chapter Three, specified in Chapter Four, and estimated in Chapter Five. The results
contained in this Appendix are those estimations which were conducted, but not reported in Chapter
Five. The reaults reported in Chapter FHve are for those individual and/or time specific effects which
could not be rejected as equal to zero. In the event that the hypothesis that the time and individua
specific effects are equa to zero are rgected, the estimation results for the two-way error components
models are reported in Chapter Fve and the estimation results for the one-way time specific and one-

way individua specific error component models are reported in this Appendix.
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Table 50

Egtimation Results for All Sample Countries

Infant Mortdity with Expenditure Decentrdization

Vaiade Within GLS Within GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Expenditure Decentrdization 0.0127 0.0006 -0.0088 -0.0048
(0.0202) (0.0198) (0.0212) (0.0204)
Urbanization -1.6744" -0.4376" -0.3102 -0.2714
(% of Totd Population) (0.4186) (0.2327) (0.2343) (0.2083)
Hedlth Expenditure -0.0261" -0.0309™ -0.0315™ -0.0316™
(Per Capita) (0.0082) (0.0085) (0.0089) (0.0088)
Opennessto Trade 0.0178 -0.0058 -0.0375 -0.0151
(% of Gross Domestic Product) (0.0276) (0.0271) (0.0403) (0.0284)
Defense Expenditure 0.0405 0.0378 0.0483™ 0.0413™
(Per Capita) (0.0172) (0.0159) (0.0168) (0.0164)
Gross Domestic Product -0.0051 -0.0264 -0.0528 -0.0375
(Per Capita) (0.0307) (0.0257) (0.0409) (0.0272)
Congtant -0.0346™ -0.0357"
(0.0039) (0.0038)
df 504 548 524 548
R 0.1816 0.0350 0.0963 0.0366

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.
errors are reported in parentheses for the within estimator.
not corrected for heteroscedasticity.

N = 555. White corrected standard
The reported standard errors for the GLS estimator are
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Table E-2

Estimation Results for All Sample Countries

Infant Mortdity with Revenue Decentraization

Vaiade Within GLS Within GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Revenue Decentrdization -0.0044 -0.0100 -0.0104 -0.0112
(0.0185) (0.0193) (0.0185) (0.0197)
Urbanization -1.6952" -0.5554" -0.3139 -0.2822
(% of Totd Population) (0.4175) (0.2500) (0.2396) (0.2089)
Hedlth Expenditure -0.0267" -0.0309™ -0.0315™ -0.0317"
(Per Capita) (0.0085) (0.0086) (0.0089) (0.0088)
Opennessto Trade 0.0172 -0.0049 -0.0384 -0.0162
(% of Gross Domestic Product) (0.0276) (0.0273) (0.0401) (0.0285)
Defense Expenditure 0.0389™ 0.0372” 0.0493™ 0.0417"
(Per Capita) (0.0166) (0.0158) (0.0163) (0.0162)
Gross Domestic Product -0.0032 -0.0233 -0.0545 -0.0386
(Per Capita) (0.0298) (0.0256) (0.0395) (0.0270)
Congtant -0.0337" -0.0356""
(0.0043) (0.0039)
df 504 548 524 548
R 0.1810 0.0334 0.0964 0.0371

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.
errors are reported in parentheses for the within estimator.
not corrected for heteroscedasticity.

N = 555. White corrected standard
The reported standard errors for the GLS estimator are
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Table52

Estimation Results for Sample Developed Countries

Infant Mortdity with Expenditure Decentrdization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects
Expenditure Decentrdization -0.0882 -0.1269 -0.1593 -0.1473°
(0.0956) (0.0830) (0.1002) (0.0824)
Urbanization 1.1900" 1.0936 1.0813" 1.0600""
(% of Totd Population) (0.2056) (0.2737) (0.2346) (0.2741)
Hedlth Expenditure -0.0050 -0.0081 -0.0057 -0.0079
(Per Capita) (0.0112) (0.0151) (0.0102) (0.0150)
Opennessto Trade -0.1006" -0.1027 -0.0479 -0.0820
(% of Gross Domestic Product) (0.0609) (0.0685) (0.1062) (0.0738)
Defense Expenditure -0.0316 -0.0330 -0.0281 -0.0315
(Per Capita) (0.0456) (0.0538) (0.0543) (0.0540)
Gross Domestic Product 0.0322 0.0294 0.0425 0.0331
(Per Capita) (0.0575) (0.0624) (0.0944) (0.0657)
Congtant -0.0439 -0.0447""
(0.0051) (0.0062)
df 242 257 218 257
R 0.2439 0.2140 0.3505 0.2136

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 264. White corrected standard

The reported standard errors for the GLS estimator are



Table 53

Estimation Results for Sample Developed Countries

Infant Mortdity with Revenue Decentraization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects
Revenue Decentrdization -0.1374* -0.1661° -0.0960 -0.1601°
(0.0846) (0.0762) (0.0859) (0.0757)
Urbanization 1.0427"" 0.9507" 1.1454" 0.9638™
(% of Totd Population) (0.2182) (0.2849) (0.2504) (0.2849)
Hedlth Expenditure -0.0059 -0.0083 -0.0059 -0.0084
(Per Capita) (0.0115) (0.0150) (0.0101) (0.0149)
Opennessto Trade -0.1124* -0.1157* -0.0629 -0.1027
(% of Gross Domestic Product) (0.0617) (0.0683) (0.1025) (0.0712)
Defense Expenditure -0.0329 -0.0292 -0.0148 -0.0267
(Per Capita) (0.0442) (0.0527) (0.0531) (0.0528)
Gross Domestic Product 0.0259 0.0167 0.0256 0.0177
(Per Capita) (0.0551) (0.0614) (0.0920) (0.0634)
Congtant -0.0421 -0.0426™
(0.0051) (0.0057)
df 242 257 218 257
R 0.2491 0.2213 0.3456 0.2211

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 264. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GLS estimator are
not corrected for heteroscedasticity.
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Table 54

Estimation Results for Sample Developing Countries

Infant Mortdity with Expenditure Decentrdization

Vaiade Within GLS Within GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Expenditure Decentrdization 0.0179 0.0073 -0.0054 -0.0025
(0.0205) (0.0195) (0.0217) (0.0206)
Urbanization -1.5019"" -0.8002"" -0.2496 -0.3324
(% of Totd Population) (0.4176) (0.2852) (0.3035) (0.2412)
Hedlth Expenditure -0.0366™ -0.0413” -0.0402"" -0.0430™
(Per Capita) (0.0078) (0.0101) (0.0012) (0.0107)
Opennessto Trade -0.0331 -0.0102 -0.0486 -0.0166
(% of Gross Domestic Product) (0.0313) (0.0288) (0.0436) (0.0308)
Defense Expenditure 0.0499" 0.0466™ 0.0481" 0.0482"
(Per Capita) (0.0175) (0.0160) (0.0157) (0.0168)
Gross Domestic Product -0.0158 -0.0314 -0.0893" -0.0593"
(Per Capita) (0.0360) (0.0283) (0.0486) (0.0306)
Congtant -0.0245™ -0.0293"
(0.0064) (0.0062)
df 257 285 262 285
R 0.3090 0.0830 0.2226 0.0913

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 292. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GLS estimator are
not corrected for heteroscedasticity.
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Table55

Estimation Results for Sample Developing Countries

Infant Mortdity with Revenue Decentraization

Vaiade Within GLS Within GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Revenue Decentrdization 0.0023 -0.0028 -0.0056 -0.0055
(0.0190) (0.0191) (0.0180) (0.0200)
Urbanization -1.5236" -0.9374" -0.2508 -0.3356
(% of Totd Population) (0.4156) (0.3067) (0.3015) (0.2418)
Hedlth Expenditure -0.0374™ -0.0413™ -0.0402"" -0.0431"
(Per Capita) (0.0082) (0.0101) (0.0118) (0.0107)
Opennessto Trade -0.0328 -0.0132 -0.0490 -0.0178
(% of Gross Domestic Product) (0.0312) (0.0291) (0.0435) (0.0310)
Defense Expenditure 0.0478™ 0.0458™ 0.0486"™ 0.0484"
(Per Capita) (0.0170) (0.0160) (0.0153) (0.0166)
Gross Domestic Product -0.0125 -0.0260 -0.0904 -0.0604"
(Per Capita) (0.0348) (0.0282) (0.0472) (0.0304)
Congtant -0.0232" -0.0292"
(0.0072) (0.0062)
df 257 285 262 285
R 0.3069 0.0764 0.2227 0.0914

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.
errors are reported in parentheses for the within estimator.
not corrected for heteroscedasticity.

N = 292. White corrected standard
The reported standard errors for the GLS estimator are

270



Table 56

Estimation Results for All Sample Countries

Gross Domestic Private Fixed Invessment Per Capita with Expenditure Decentrdization

Vaiddle IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects
Expenditure Decentrdization -0.0573 -0.0421 -0.0419 -0.0484
(0.21094) (0.0781) (0.0994) (0.0702)
Inflation -0.1630™ -0.1704" -0.1555™ -0.1684""
(0.0665) (0.0416) (0.0647) (0.0380)
Defense Expenditures -0.1268 -0.1476" -0.0876 -0.1155
( % of Gross Domestic (0.0856) (0.0638) (0.0675) (0.0572)
Product)
Tax Revenues 0.6088™ 0.5656 " 0.4666 0.5440™"
(% of Gross Domestic Product) (0.2248) (0.1368) (0.2016) (0.1245)
Gross Domestic Product 1.3500" 1.2405™ 3.4436" 1.5789"
(Per Capita) (0.1910) (0.2796) (0.4207) (0.2080)
Tota Population -0.0746 -0.0621 -0.1185 -0.0718
(0.1105) (0.2279) (0.1086) (0.1195)
Constant -0.0150 -0.0356
(0.1539) (0.0244)
af 457 500 434 500
R 0.2501 0.1959 0.4479 0.1871

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 507. White corrected standard
The reported standard errors for the GLS estimator are




Table 57

Estimation Results for All Sample Countries

Gross Domestic Private Fixed Investment Per Capita with Revenue Decentrdization

Vaiadile IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Revenue Decentrdization -0.1146 -0.0880 -0.0148 -0.0516
(0.0917) (0.0760) (0.0821) (0.0690)

Inflation -0.1662" -0.1728" -0.1556" -0.1697"
(0.0670) (0.0417) (0.0653) (0.0380)

Defense Expenditures -0.1182 -0.1401" -0.0837 -0.1100
(% of Gross Domestic Product) (0.0821) (0.0624) (0.0650) (0.0571)
Tax Revenues 0.5703" 0.5352"" 0.4567 0.5259"
(% of Gross Domestic Product) (0.2194) (0.1378) (0.2002) (0.1251)
Gross Domestic Product 1.3247" 1.2301" 3.4493™ 1.5567"
(Per Capita) (0.1874) (0.1803) (0.4306) (0.2080)
Tota Population -0.0861 -0.0723 -0.1094 -0.0689
(0.1072) (0.1273) (0.1058) (0.1187)
Congtant -0.0142 -0.0337
(0.0155) (0.0239)

df 457 500 434 500
R 0.2526 0.1975 0.4475 0.1894
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 507. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 58

Estimation Results for Sample Developed Countries

Gross Domestic Private Fixed Investment Per Capita with Expenditure Decentraization

Vaiadile IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects
Expenditure Decentrdization 0.1273 0.1338 0.1173 0.0582
(0.2715) (0.2200) (0.1558) (0.1611)
Inflation -0.0223 -0.0231 0.0156 0.0269
(0.0818) (0.1219) (0.0526) (0.0931)
Defense Expenditures -0.3840™ -0.3594™ -0.1368 -0.1675
(% of Gross Domestic Product) (0.1402) (0.1438) (0.1188) (0.1125)
Tax Revenues 0.1596 0.2034 0.4102* 0.4260
(% of Gross Domestic Product) (0.3503) (0.2774) (0.2550) (0.2098)
Gross Domestic Product 1.4769" 1.3680™ 4.1513" 1.4914"
(Per Capita) (0.2229) (0.2563) (0.8228) (0.3157)
Tota Population -1.9432 -1.4060 -1.8426 -0.8828
(3.4872) (2.0262) (2.6324) (1.3610)
Congtant -0.0361 -0.0460
(0.0259) (0.0335)
df 228 243 205 243
R 0.1458 0.1275 0.5963 0.1276
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 250. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 59

Estimation Results for Sample Developed Countries

Gross Domestic Private Fixed Investment Per Capita with Revenue Decentrdization

Vaiadile IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Revenue Decentrdization -0.7642™" -0.6252™" -0.3756" -0.4092™"
(0.2186) (0.2098) (0.1778) (0.1588)
Inflation -0.1093 -0.1019 -0.0176 -0.0220
(0.0891) (0.1219) (0.0510) (0.0942)

Defense Expenditures -0.4483™ -0.4042™" -0.1896" -0.2024"
(% of Gross Domestic Product) (0.1393) (0.1389) (0.1171) (0.1116)
Tax Revenues 0.1023 0.0321 0.2582 0.2998
(% of Gross Domestic Product) (0.3356) (0.2785) (0.2513) (0.2160)
Gross Domestic Product 1.4625" 1.3948™ 3.8772" 1.5723"
(Per Capita) (0.2172) (0.2539) (0.8135) (0.3355)
Tota Population -2.8247 -1.4686 -2.3260 -1.0806
(3.6371) (2.1845) (2.8796) (1.6295)
Congtant -0.0350 -0.0502
(0.0268) (0.0352)

df 228 243 205 243
R 0.1855 0.1528 0.6040 0.1539
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 250. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 60

Estimation Results for Sample Developing Countries

Gross Domestic Private Fixed Invessment Per Capita with Expenditure Decentrdization

Vaiddle IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects
Expenditure Decentrdization -0.1144 -0.0849 -0.1256 -0.1058
(0.2227) (0.0991) (0.1044) (0.0948)
Inflation -0.1684"" -0.1732" -0.1616" -0.1754"
(0.0720) (0.0527) (0.0668) (0.0506)
Defense Expenditures -0.1039 -0.1338" -0.1207"* -0.1375"
(% of Gross Domestic Product) (0.0925) (0.0812) (0.0734) (0.0770)
Tax Revenues 0.7252" 0.6943™ 0.4727 0.6040™
(% of Gross Domestic Product) (0.2571) (0.1816) (0.2245) (0.1769)
Gross Domestic Product 1.6450 1.5001" 3.1605™ 1.6310™
(Per Capita) (0.3662) (0.2969) (0.5264) (0.3090)
Tota Population -2.0815" -1.7153 -1.5917 -1.2723
(0.1095) (0.8159) (1.0227) (0.8077)
Congtant 0.0338" 0.0094
(0.0198) (0.0394)
df 224 252 202 252
R 0.2924 0.2315 0.4484 0.2282

Note:

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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*** + denote significance at the 1%, 5%, and 10% level, respectively.

N = 259. White corrected standard
The reported standard errors for the GLS estimator are




Table 61

Estimation Results for Sample Developing Countries

Gross Domestic Private Fixed Investment Per Capita with Revenue Decentrdization

Vaiddle IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Revenue Decentrdization -0.0803 -0.0483 -0.0334 -0.0467
(0.0981) (0.0968) (0.0845) (0.0932)

Inflation -0.1683" -0.1726™ -0.1610° -0.1750"
(0.0731) (0.0539) (0.0690) (0.0509)

Defense Expenditures -0.0907 -0.1242 -0.1069 -0.1256"
(% of Gross Domestic Product) (0.0885) (0.0809) (0.0706) (0.0767)
Tax Revenues 0.6831" 0.6656" 0.4329° 0.5701"
(% of Gross Domestic Product) (0.2512) (0.1815) (0.2185) (0.1761)
Gross Domestic Product 1.6361" 1.4990 3.1944" 1.6319”
(Per Capita) (0.3631) (0.2984) (0.5443) (0.3109)
Tota Population -1.8968" -1.6177 -1.3029 -1.1428
(1.0372) (0.8037) (0.9984) (0.7983)
Congtant 0.0296 0.0070
(0.0299) (0.0391)

df 224 252 202 252

R 0.2904 0.2301 0.4443 0.2270

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 259. White corrected standard
The reported standard errors for the GLS estimator are




Table 62

Estimation Results for All Sample Countries

Gross Domestic Public Fixed Investment Per Capita with Expenditure Decentralization

Vaiadile IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects

Expenditure Decentraization 0.2494" 0.2251" 0.1863 0.2037"
(0.1000) (0.0854) (0.0930) (0.0823)

Inflation -0.0168 -0.0270 -0.0356 -0.0292
(0.0696) (0.0421) (0.0807) (0.0408)
Gross Domestic Product 0.1698 0.2025 0.6585" 0.3374
(Per Capita) (0.2259) (0.2220) (0.2259) (0.2000)
Defense Expenditures 0.5602"" 0.5408™ 0.4305™ 0.5057"
(Per Capita) (0.0714) (0.0536) (0.0676) (0.0524)
Democratic Governance -0.0252 -0.0254™ -0.0291™ -0.0261""
(0.0084) (0.0108) (0.0053) (0.0103)
Tax Revenues 0.1893 0.1569 0.1347 0.1402
(% of Gross Domestic Product) (0.2281) (0.1538) (0.2313) (0.1480)
Congtant -0.0102 -0.0102
(0.0209) (0.0209)

df 457 500 477 500
R 0.3015 0.2371 0.3075 0.2371
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 507. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 63

Estimation Results for All Sample Countries

Gross Domestic Public Fixed Investment Per Capita with Revenue Decentrdization

Vaiddle IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects

Revenue Decentrdization -0.0556 -0.0086 -0.0302 -0.0004
(0.0985) (0.0849) (0.0815) (0.0807)

Inflation -0.0303 -0.0420 -0.0436 -0.0437
(0.0700) (0.0424) (0.0806) (0.0411)

Gross Domestic Product 0.1303 0.1705 0.6530" 0.3404*
(Per Capita) (0.2301) (0.2230) (0.3488) (0.2045)
Defense Expenditures 0.5516™ 0.5327" 0.4230™ 0.4926™
(Per Capita) (0.0729) (0.0540) (0.0691) (0.0529)
Democratic Governance -0.0261"" -0.0262"" -0.0296" -0.0280™
(0.0085) (0.0109) (0.0534) (0.0104)

Tax Revenues 0.2352 0.1848 0.1681 0.1661
(% of Gross Domestic Product) (0.2189) (0.1563) (0.2207) (0.1500)
Congtant -0.0111 -0.0002
(0.0206) (0.0172)

df 457 500 477 500

R 0.2895 0.2278 0.3005 0.2278

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.

278

N = 507. White corrected standard
The reported standard errors for the GLS estimator are




Table 64

Estimation Results for Sample Developed Countries

Gross Domestic Public Fixed Investment Per Capita with Expenditure Decentralization

Vaiadile IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Expenditure Decentraization 0.7239™ 0.7010™ 0.5301° 0.5444"
(0.2606) (0.2156) (0.2574) (0.2077)

Inflation -0.2435 -0.2445 -0.3208* -0.2968™
(0.1994) (0.1179) (0.1736) (0.1159)
Gross Domestic Product -0.6476" -0.5127 0.6751 0.0701
(Per Capita) (0.2892) (0.2704) (0.7455) (0.3722)
Defense Expenditures 0.7881" 0.7754" 0.5650™ 0.6111"
(Per Capita) (0.0709) (0.0814) (0.0891) (0.0946)
Democratic Governance -0.4005 -0.4216" -0.4374 -0.4610
(0.3562) (0.2580) (0.3283) (0.2464)
Tax Revenues 0.1456 0.0412 0.2204 0.1188
(% of Gross Domestic Product) (0.2650) (0.2732) (0.2462) (0.2680)
Congtant -0.0464" 0.0177
(0.0222) (0.0321)

df 228 243 205 243
R 0.3363 0.3125 0.4741 0.3125
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 250. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 65

Estimation Results for Sample Developed Countries

Gross Domestic Public Fixed Investment Per Capita with Revenue Decentrdization

Vaiable IV - Within IV - GLS [V - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Revenue Decentrdization 0.2088 0.1991 0.2428 0.1998
(0.3046) (0.2174) (0.2727) (0.1997)

Inflation -0.2280 -0.2334" -0.2930* -0.2777"
(0.1725) (0.1233) (0.1575) (0.1993)
Gross Domestic Product -0.7152™" -0.5562" 0.6534 0.0716
(Per Capita) (0.2883) (0.2768) (0.7376) (0.3515)
Defense Expenditures 0.7579" 0.7490™ 0.5249 0.5843"
(Per Capita) (0.2883) (0.0836) (0.0820) (0.0935)
Democratic Governance -0.5153 -0.4808* -0.5168 -0.4931"
(0.3900) (0.2633) (0.3522) (0.2468)
Tax Revenues 0.1898 0.1055 0.2778 0.1604
(% of Gross Domestic Product) (0.2901) (0.2837) (0.2591) (0.2705)
Congtant -0.0498 0.0158
(0.0227) (0.0294)

df 228 243 205 243

R 0.3100 0.2830 0.4634 0.2830

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.
errors are reported in parentheses for the within estimator.
not corrected for heteroscedasticity.

N = 250. White corrected standard
The reported standard errors for the GLS estimator are
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Table 66

Estimation Results for Sample Developing Countries

Gross Domestic Public Fixed Investment Per Capita with Expenditure Decentralization

Vaidble IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Expenditure Decentraization 0.2420° 0.2288" 0.1375 0.1561
(0.2061) (0.1105) (0.0987) (0.1101)
Inflation -0.0009 -0.0090 -0.0186 -0.0140
(0.1024) (0.0613) (0.0997) (0.0611)
Gross Domestic Product 0.9637 0.7580° 0.7329* 0.8018™
(Per Capita) (0.4246) (0.3717) (0.3973) (0.3057)
Defense Expenditures 0.5131" 0.4857" 0.3822" 0.9757"
(Per Capita) (0.0850) (0.0740) (0.0754) (0.0753)
Democratic Governance -0.0225™ -0.0225* -0.0274" -0.0263"
(0.0089) (0.0135) (0.0062) (0.0133)
Tax Revenues 0.1991 0.1817 0.2202 0.1976
(% of Gross Domestic Product) (0.2559) (0.20%4) (0.2775) (0.2062)
Congtant -0.0049 -0.0093
(0.0337) (0.0461)
df 224 252 230 252
R 0.3139 0.2247 0.3261 0.2247

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 259. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GLS estimator are
not corrected for heteroscedasticity.
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Table 67

Estimation Results for Sample Developing Countries

Gross Domestic Public Fixed Investment Per Capita with Revenue Decentrdization

Vaidble IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Revenue Decentrdization 0.0882 0.0497 -0.0120 0.0069
(0.1082) (0.1111) (0.0890) (0.1085)
Inflation -0.0052 -0.0164 -0.0222 -0.0180
(0.1029) (0.0618) (0.0995) (0.0613)
Gross Domestic Product 0.9119° 0.7057* 0.7121* 0.7841"
(Per Capita) (0.4439) (0.3763) (0.4059) (0.3354)
Defense Expenditures 0.5027" 0.4748" 0.3746™ 0.3874"
(Per Capita) (0.0865) (0.0756) (0.0771) (0.0755)
Democratic Governance -0.0234" -0.0234* -0.0278™ -0.0270°
(0.0091) (0.0126) (0.0062) (0.0133)
Tax Revenues 0.2576 0.2260 0.2442 0.2279
(% of Gross Domestic Product) (0.2461) (0.2086) (0.2667) (0.2072)
Congtant -0.0033 -0.0083
(0.0333) (0.0482)
df 224 252 230 252

R 0.3016 0.2137 0.3216 0.2137

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 259. White corrected standard
errors are reported in parentheses for the within estimator. The reported standard errors for the GLS estimator are
not corrected for heteroscedasticity.
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Table 68

Estimation Results for All Sample Countries

Inflation with Expenditure Decentraization

Vaiable IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way One-Way One-Way
Country Country TimeEffects | Time Effects
Effects Effects
Expenditure Decentrdization -0.2201* -0.2625™ -0.1872* -0.2272
(0.1206) (0.0934) (0.1148) (0.0915)
M2 1.9380 0.1957 0.1112 0.1857
(% of Gross Domestic Product) (1.2742) (0.2365) (0.3812) (0.2156)
Gross Domestic Product -3.1486" -1.3289" -1.4964" -1.5249™
(Per Capita) (1.8285) (0.3556) (0.7823) (0.3511)
Opennessto Trade -0.0873 -0.1853 -0.0877 -0.2006
(% of Gross Domestic Product) (0.3777) (0.1161) (0.3255) (0.1166)
Tax Revenues -0.0409 -0.0590 0.0041 -0.0298
(% of Gross Domestic Product) (0.1884) (0.1709) (0.1874) (0.1688)
Gross Domestic Savings 0.0740 0.0807* 0.0673 0.0730™
(% of Gross Domestic Product) (0.0336) (0.04%9) (0.0463) (0.0450)
Congtant -0.0507"" 0.0619™
(0.0210) (0.0266)
df 411 452 429 452
R 0.1743 0.0809 0.1876 0.0780
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 459. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 69

Estimation Results for All Sample Countries

Inflation with Revenue Decentrdization

Vaiadile IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects Time Effects
Effects Effects
Revenue Decentralization -0.2873 -0.3125™ -0.2642" -0.2923™
(0.1303) (0.0900) (0.1212) (0.0877)
M2 1.9089 0.1911 0.1198 0.1844
(% of Gross Domestic Product) (1.2582) (0.23%4) (0.3741) (0.2140)
Gross Domestic Product -3.1501" -1.3398™ -1.5635 -1.5340™
(Per Capita) (1.8057) (0.3540) (0.7864) (0.3462)
Opennessto Trade -0.0878 -0.1983* -0.0952 -0.2114*
(% of Gross Domestic Product) (0.3738) (0.11%9) (0.3233) (0.11%9)
Tax Revenues -0.1420 -0.1661 -0.0757 -0.1260
(% of Gross Domestic Product) (0.1967) (0.1711) (0.1894) (0.1680)
Gross Domedtic savings 0.0773" 0.0838* 0.0680 0.0752*
(% of Gross Domestic Product) (0.0314) (0.0451) (0.0440) (0.0445)
Congtant -0.0518™ 0.0637""
(0.0209) (0.0253)
df 411 452 429 452
R 0.1814 0.0890 0.1963 0.0865
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 459. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 70

Estimation Results for Sample Developed Countries

Inflation with Expenditure Decentraization

Vaiable IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects
Expenditure Decentrdization -0.0427 -0.0578 -0.0240 -0.0387
(0.1855) (0.1292) (0.1180) (0.1379)
M2 0.5884" 0.5848" 1.4082 0.7873"
(% of Gross Domestic Product) (0.2742) (0.2707) (1.2854) (0.3390)
Gross Domestic Product -0.3290 -0.4998 -1.0584 -0.7095*
(Per Capita) (0.2757) (0.33%9) (2.0751) (0.4201)
Opennessto Trade 0.1522 0.2833 0.1230° 0.2588"
(% of Gross Domestic Product) (0.1266) (0.1229) (0.1106) (0.1311)
Tax Revenues 0.2247 0.2330 0.1300 0.2118
(% of Gross Domestic Product) (0.2513) (0.1790) (0.1321) (0.1906)
Gross Domestic Savings 0.0723" 0.0861"" 0.0769" 0.0859™
(% of Gross Domestic Product) (0.0397) (0.0299) (0.0380) (0.0311)
Congant -0.0285* -0.0322*
(0.0168) (0.0206)
df 178 201 165 201
R 0.1532 0.1028 0.1786 0.0984
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 208. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 71

Estimation Results for Sample Developed Countries

Inflation with Revenue Decentrdization

Vaiadle IV - Within IV -GLS IV - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects

Revenue Decentrdization -0.3397 -0.3564" -0.3794 -0.3777"
(0.2392) (0.1216) (0.2475) (0.1318)
M2 0.4740" 0.4810" 1.2528 0.6757"
(% of Gross Domestic Product) (0.2538) (0.2668) (1.2363) (0.3346)
Gross Domestic Product -0.2220 -0.3873 -1.0934 -0.6116
(Per Capita) (0.3075) (0.3299) (1.0450) (0.4110)
Opennessto Trade 0.1873 0.2998™ 0.1630 0.2948™
(% of Gross Domestic Product) (0.1391) (0.1181) (0.1336) (0.1222)
Tax Revenues 0.1378 0.1443 -0.0318 0.0939
(% of Gross Domestic Product) (0.2163) (0.2777) (0.1501) (0.1905)
Gross Domestic Savings 0.0694" 0.0806™ 0.0724 0.0811"
(% of Gross Domestic Product) (0.0362) (0.0292) (0.0356) (0.0300)
Congtant -0.0246* -0.0263
(0.0161) (0.0190)

df 178 201 165 201
R 0.1867 0.1428 0.2103 0.1397
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 208. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 72

Estimation Results for Sample Developing Countries

Inflation with Expenditure Decentraization

Vaiadle IV - Within IV - GLS IV - Within IV -GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects

Expenditure Decentrdization -0.0314 -0.0660 -0.0422 -0.0675
(0.1071) (0.1114) (0.1004) (0.1151)
M2 -0.3098 -0.2829 -0.5520 -0.3152
(% of Gross Domestic Product) (0.4408) (0.2988) (1.2427) (0.3736)
Gross Domestic Product -0.8569 -0.7361 -0.9780 -0.7755
(Per Capita) (0.9294) (0.5252) (1.3642) (0.6335)
Opennessto Trade 0.3866 0.3868™ 0.4141* 0.3961"
(% of Gross Domestic Product) (0.2446) (0.1634) (0.2557) (0.1700)
Tax Revenues -0.0378 -0.5001 -0.0180 -0.0339
(% of Gross Domestic Product) (0.2129) (0.2092) (0.1909) (0.2174)
Gross Domestic Savings 0.0865 0.0893 0.0941™ 0.0883
(% of Gross Domestic Product) (0.0669) (0.0632) (0.0355) (0.0652)
Congant -0.0502 -0.0498
(0.0336) (0.0456)

df 224 246 196 246
R 0.1776 0.0879 0.2573 0.0873

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 253. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.

287

The reported standard errors for the GLS estimator are




Table 73

Estimation Results for Sample Developing Countries

Inflation with Revenue Decentrdization

Vaidble [V - Within IV - GLS [V - Within IV -GLS
One-Way One-Way Two-Way Two-Way
TimeEffects | Time Effects

Revenue Decentrdization -0.0871 -0.1068 -0.1115 -0.1120
(0.0926) (0.2090) (0.0854) (0.1144)
M2 -0.2848 -0.2615 -0.5637 -0.2911
(% of Gross Domestic Product) (0.4333) (0.2997) (1.2519) (0.3762)
Gross Domestic Product -0.9178 -0.7915 -1.0535 -0.8471
(Per Capita) (0.9544) (0.5284) (1.3839) (0.6408)
Opennessto Trade 0.3811 0.3783 0.4147* 0.3897
(% of Gross Domestic Product) (0.2467) (0.1663) (0.2561) (0.2700)
Tax Revenues -0.0582 -0.0825 -0.0433 -0.0666
(% of Gross Domestic Product) (0.2105) (0.2095) (0.1853) (0.2173)
Gross Domesdtic Savings -0.0850 0.0897 -0.0935™ -0.0885
(% of Gross Domestic Product) (0.0650) (0.0630) (0.0333) (0.0650)
Congtant -0.0503 -0.0501
(0.0336) (0.0462)

df 224 246 196 246
R 0.1800 0.0903 0.2600 0.0896

Note: **, *, + denote significance at the 1%, 5%, and 10% level, respectively. N = 253. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 74

Estimation Results for All Sample Countries

Democratic Governance with Expenditure Decentraization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects
Expenditure Decentrdization -0.3439 -0.3645 -0.2615 -0.3324
(0.3524) (0.3213) (0.3111) (0.3242)
Gross Domestic Product -0.8438 -0.5466" -0.6058 -0.4099
(Per Capita) (0.9072) (0.3313) (0.6401) (0.3362)
Opennessto Trade -1.8151 -1.5262"" -1.8255 -1.5614""
(% of Gross Domestic Product) (1.7804) (0.4582) (1.6101) (0.4667)
Defense Expenditures -0.4138 -0.4178" -0.4309 -0.4020
(% of Gross Domestic Product) (0.3105) (0.2538) (0.2942) (0.2567)
Tota Population -2.6874 -2.6549 -0.7396 -2.1667
(3.8331) (2.1590) (3.0451) (2.6515)
Congtant 0.1565 0.1622
(0.0739) (0.0966)
df 535 559 491 559
R 0.0746 0.0237 0.1748 0.0237

Note: **, *, + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 565. White corrected standard
The reported standard errors for the GLS estimator are




Table 75

Estimation Results for All Sample Countries

Democratic Governance with Revenue Decentralization

Vaiadile Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects
Revenue Decentrdization -0.0173 -0.0694 -0.1059 -0.0086
(0.1873) (0.3112) (0.2506) (0.3152)
Gross Domestic Product -0.8612 -0.5646" -0.6102 -0.4213
(Per Capita) (0.9214) (0.3320) (0.6412) (0.3371)
Opennessto Trade -1.8174 -1.5333" -1.8227 -1.5640™
(% of Gross Domestic Product) (1.7817) (0.4599) (1.6067) (0.4682)
Defense Expenditures -0.3736 -0.3755 -0.3935 -0.3606
(% of Gross Domestic Product) (0.2781) (0.2512) (0.2550) (0.2538)
Totd Population -2.3471 -2.3493 -0.0530 -1.7175
(3.5453) (2.1616) (2.5271) (2.6502)
Congtant 0.1446' 0.1573F
(0.0744) (0.0973)
df 535 559 491 559
R 0.0725 0.0215 0.1740 0.0215

Note:

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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** * + denote significance at the 1%, 5%, and 10% level, respectively.

N = 565. White corrected standard
The reported standard errors for the GLS estimator are




Table 76

Estimation Results for Sample Developed Countries

Democratic Governance with Expenditure Decentraization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects

Expenditure Decentrdization -0.0694 0.0657 -0.1094 -0.0642
(0.1050) (0.0597) (0.1515) (0.0637)
Gross Domestic Product -0.0164 -0.0915 -0.0770 -0.0322
(Per Capita) (0.0373) (0.0341) (0.0616) (0.0341)
Opennessto Trade -0.0310 0.0065 -0.0844 -0.0292
(% of Gross Domestic Product) (0.0849) (0.0576) (0.1064) (0.0572)
Defense Expenditures -0.0055 0.0067 -0.0625 -0.0469
(% of Gross Domestic Product) (0.0396) (0.0400) (0.0740) (0.0401)
Tota Population -0.2659 0.2249 -0.0945 -0.3138
(0.3051) (0.2638) (0.3973) (0.2874)
Constant 0.0044 0.0077
(0.0054) (0.0083)

df 236 260 221 260
R 0.0908 0.0100 0.2536 0.0100

Note: **, *, + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 266. White corrected standard
The reported standard errors for the GLS estimator are




Table 77

Edtimation Results for Sample Developed Countries 17

Democratic Governance with Revenue Decentralization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects

Revenue Decentralization 0.0539 0.0509 -0.1288 -0.0739
(0.1135) (0.0549) (0.1169) (0.0568)
Gross Domestic Product -0.0125 -0.0065 -0.0902 -0.0382
(Per Capita) (0.0342) (0.0344) (0.0607) (0.0349)
Opennessto Trade -0.0242 -0.0166 -0.1002 -0.0378
(% of Gross Domestic Product) (0.0844) (0.0579) (0.1124) (0.0578)
Defense Expenditures 0.0048 0.0020 -0.0614 -0.0463
(% of Gross Domestic Product) (0.0717) (0.0392) (0.0622) (0.0394)
Tota Population 0.2702 0.2236 -0.2419 -0.0393
(0.4311) (0.27%4) (0.4877) (0.3028)
Congtant 0.0038 0.0901
(0.0056) (0.0086)

df 236 260 221 260
R 0.0892 0.0100 0.2587 0.0100

Note: **, *, + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.

N = 266. White corrected standard
The reported standard errors for the GLS estimator are

170 ** %+ denote significance at the 1%, 5%, and 10% level, respectively. N =300. White corrected

standard errors are reported in parentheses for the within estimator. The reported standard errors for the GLS

estimation are not corrected for heteroscedasticity.
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Table 78

Estimation Results for Sample Developing Countries

Democratic Governance with Expenditure Decentraization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects
Expenditure Decentrdization -0.4160 -0.4422 -0.2787 -0.3792
(0.4312) (0.4620) (0.3579) (0.4694)
Gross Domestic Product -1.1290 -0.5693 -0.8120 -0.4361
(Per Capita) (2.1178) (0.5243) (0.8023) (0.5366)
Opennessto Trade -2.2762 -1.8152" -2.2532 -1.8375"
(% of Gross Domestic Product) (2.1210) (0.6855) (1.9046) (0.7051)
Defense Expenditures -0.4961 -0.4739 -0.4955 -0.4438
(% of Gross Domestic Product) (0.3778) (0.3689) (0.3276) (0.3771)
Tota Population -4.7248 -4.7671 -0.7297 -3.3274
(5.9484) (3.4680) (3.1729) (3.9390)
Constant 0.2696 0.2502
(0.1363) (0.1676)
df 271 294 243 294
R 0.1036 0.0370 0.1956 0.0327

Note: **, *, + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 300. White corrected standard
The reported standard errors for the GLS estimator are




Table 79

Estimation Results for Sample Developing Countries

Democratic Governance with Revenue Decentralization

Vaiade Within GLS Within GLS
One-Way One-Way Two-Way Two-Way
Time Effects | Time Effects
Revenue Decentralization -0.0089 -0.0089 0.1916 -0.0045
(0.2496) (0.4498) (0.3258) (0.4587)
Gross Domestic Product -1.1539 -0.6000 -0.8160 -0.4579
(Per Capita) (1.1384) (0.5249) (0.8036) (0.5378)
Opennessto Trade -2.2702 -1.8204"" -2.2462 -1.8394"
(% of Gross Domestic Product) (2.1168) (0.6885) (1.8972) (0.7075)
Defense Expenditures -0.4439 -0.4210" -0.4525 -0.3965
(% of Gross Domestic Product) (0.3364) (0.3652) (0.2946) (0.3729)
Tota Population -4.2019 -4.3103 0.1203 -2.7637
(5.5535) (34712 (2.5723) (3.9403)
Constant 0.2633 0.2410
(0.2270) (0.1692)
df 271 294 243 294
R 0.1010 0.0297 0.1950 0.0297

Note: **, *, + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 300. White corrected standard
The reported standard errors for the GLS estimator are




Table 80

Estimation Results for All Sample Countries

Gini Coefficient with Fiscal Decentrdizetion

Vaiade Within GLS Within GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Expenditure Decentrdization -0.1232 -0.0911 -0.0904 -0.0260
(0.1539) (0.1306) (0.1588) (0.1428)
Gross Domestic Product 0.0834" 0.0716 0.0879 0.0599
(0.0524) (0.0502) (0.0771) (0.0584)
Gross Domestic Investment -0.0702* -0.0971" -0.1440" -0.1305"
(0.0620) (0.0692) (0.0889) (0.0751)
Opennessto Trade 0.1135 0.0513 0.0563 0.0149
(0.0955) (0.0640) (0.1184) (0.0729)
Defense Expenditures -0.0944" -0.1135° -0.1385 -0.1267"*
(0.0883) (0.0700) (0.0973) (0.0754)
Hedlth Expenditures 0.0975 0.0495 -0.0505 0.0409
(0.0776) (0.0533) (0.0509) (0.0564)
Congtant 0.0120 0.0052
(0.0193) (0.0094)
df 75 88 68 88
R 0.3457 0.0562 0.3196 0.0798

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 95. White corrected standard
The reported standard errors for the GLS estimator are




Table 81

Estimation Results for All Sample Countries

Gini Coefficient with Fiscal Decentrdizetion

Vaiade Within GLS Within GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects
Revenue Decentralization -0.2795™ -0.1396 -0.1722 -0.1248
(0.0955) (0.0988) (0.1202) (0.2079)
Gross Domestic Product 0.0770 0.0612 0.0755 0.0548
(0.0512) (0.0466) (0.0687) (0.5605)
Gross Domedtic Investment -0.1086" -0.1381° -0.1524* -0.1443
(0.0551) (0.0614) (0.0808) (0.0702)
Opennessto Trade 0.5811 0.0140 -0.0472 -0.0079
(0.1091) (0.0631) (0.1235) (0.0740)
Defense Expenditures -0.0838 -0.1022* -0.1309 -0.1224*
(0.0832) (0.0640) (0.0985) (0.0730)
Hedlth Expenditures -0.0684 0.0203 -0.0337 0.0277
(0.0631) (0.0499) (0.0527) (0.0549)
Congtant 0.0088 0.0593
(0.0081) (0.0091)
df 75 88 68 88
R 0.3944 0.0809 0.3415 0.0731

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 95. White corrected standard
The reported standard errors for the GLS estimator are




Table 82

Estimation Results for All Sample Countries

Gross Domestic Product Per Capita with Expenditure Decentrdization

Vaiable IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects

Expenditure Decentrdization 0.0678 0.0612 0.0541 0.0556
(0.0602) (0.0473) (0.0506) (0.0421)

Infant Mortality -0.1361 -0.1620° -0.1703* -0.1766"
(Desths per 1,000 Births) (0.0966) (0.0802) (0.0927) (0.0725)
Inflation -0.0769* -0.0709* -0.0730* -0.0721*
(0.0472) (0.0455) (0.0436) (0.0403)

Gross Domestic Private 0.2913" 0.2705™" 0.2674" 0.2665"
Investment (Per Capita) (0.1016) (0.0728) (0.0780) (0.0645)
Gross Domestic Public 0.3360™ 0.2554™" 0.2136™ 0.2176™
Investment (Per Capita) (0.1146) (0.0728) (0.0887) (0.0620)
Democratic Governance 0.0112" 0.0096"" 0.0048" 0.0054
(0.0042) (0.0871) (0.0023) (0.0054)

Congtant 0.0587" 0.0250*
(0.0087) (0.0154)

df 461 504 481 504

R 0.2070 0.1685 0.3609 0.1685

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 511. White corrected standard
The reported standard errors for the GLS estimator are




Table 83

Estimation Results for All Sample Countries

Gross Domestic Product Per Capita with Revenue Decentrdization

Vaiable IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects Time Effects
Effects Effects

Revenue Decentrdization -0.0019 -0.0031 -0.0234 -0.0195
(0.0611) (0.0460) (0.0470) (0.0409)

Infant Mortality -0.1464 -0.1729° -0.1753 -0.1832"
(Desgths per 1,000 Births) (0.1001) (0.0803) (0.0927) (0.0725)
Inflation -0.0798"* -0.0732F -0.0737* -0.0730*
(0.0477) (0.0455) (0.0430) (0.0404)

Gross Domestic Private 0.2727" 0.2648™ 0.2664"" 0.2649"
Investment (Per Capita) (0.1022) (0.0725) (0.0782) (0.0646)
Gross Domestic Public 0.3428™ 0.2528™ 0.2138™ 0.2175™
Investment (Per Capita) (0.1157) (0.0726) (0.0891) (0.0622)
Democratic Governance 0.0111™ 0.0083 0.0050 0.0052
(0.0041) (0.0061) (0.0023) (0.0053)

Congtant 0.0225™ 0.0248*
(0.0086) (0.0150)

df 461 504 481 504
R 0.2037 0.1656 0.3592 0.1656
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 511. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 84

Estimation Results for Sample Developed Countries

Gross Domestic Product Per Capita with Expenditure Decentrdization

Vaiable IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Expenditure Decentrdization -0.1698 -0.1539 -0.3254"" -0.2711"
(0.1666) (0.1474) (0.1169) (0.1030)
Infant Mortality 0.1144 0.1026 0.0431 0.0356
(Deaths per 1,000 Births) (0.1177) (0.1124) (0.0797) (0.0804)
Inflation 0.1575 0.1467 0.0178 0.0251
(0.1809) (0.1388) (0.0829) (0.0970)
Gross Domestic Private 0.3800™ 0.4105™ 0.7168" 0.5275™"
Investment (Per Capita) (0.1395) (0.1266) (0.1683) (0.1201)
Gross Domestic Public 0.6186™ 0.5126™ 0.3923" 0.3809™
Investment (Per Capita) (0.2364) (0.1815) (0.1895) (0.1450)
Democratic Governance -0.1318 -0.1161 -0.0952 -0.0583
(0.1355) (0.1769) (0.0970) (0.1230)
Congtant 0.0248™ 0.0238
(0.0117) (0.0206)

df 226 241 203 241

R 0.1902 0.1795 0.6777 0.1795

Note:

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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*** + denote significance at the 1%, 5%, and 10% level, respectively.

N = 248. White corrected standard
The reported standard errors for the GLS estimator are




Table 85

Estimation Results for Sample Developed Countries

Gross Domestic Product Per Capita with Revenue Decentrdization

Vaiable IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way Two-Way Two-Way
Country Country
Effects Effects

Revenue Decentrdization -0.3866"" -0.3435™ -0.3774" -0.3338™
(0.1538) (0.1387) (0.1138) (0.0965)
Infant Mortality 0.0902 0.0784 0.0485 0.0350
(Desgths per 1,000 Births) (0.1156) (0.1115) (0.0769) (0.0792)
Inflation 0.0996 0.0957 -0.0365 -0.0111
(0.1953) (0.1391) (0.0892) (0.0971)

Gross Domestic Private 0.3612" 0.3962"" 0.6747" 0.5034™"
Investment (Per Capita) (0.1334) (0.1253) (0.1615) (0.1186)
Gross Domestic Public 0.5201" 0.5237 0.3717 0.3780™
Investment (Per Capita) (0.2299) (0.1803) (0.1838) (0.1428)
Democratic Governance -0.1223 -0.0828 -0.0739 -0.0294
(0.1492) (0.1753) (0.1089) (0.1215)
Congtant 0.0253" 0.0270
(0.0117) (0.0198)

df 226 241 203 241
R 0.2098 0.1965 0.6844 0.1965
Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively. N = 248. White corrected standard

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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The reported standard errors for the GLS estimator are




Table 86

Estimation Results for Sample Developing Countries

Gross Domestic Product Per Capita with Expenditure Decentrdization

Vaiable IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects

Expenditure Decentrdization 0.0717 0.0555 0.0275 0.0346
(0.0636) (0.047) (0.0467) (0.0523)

Infant Mortality -0.2185 -0.2132 -0.3961" -0.3442"
(Deaths per 1,000 Births) (0.1923) (0.1535) (0.2038) (0.1449)
Inflation -0.1302"" -0.1154* -0.0590 -0.0710
(0.0541) (0.0656) (0.0568) (0.0613)

Gross Domestic Private 0.2133 0.2163" 0.2789" 0.2710™
Investment (Per Capita) (0.1440) (0.0939) (0.0908) (0.0874)
Gross Domestic Public 0.3211° 0.2036™ 0.1270 0.1475*
Investment (Per Capita) (0.1382) (0.0858) (0.0963) (0.0890)
Democratic Governance 0.0112" 0.0090 0.0033 0.0046
(0.0044) (0.0070) (0.0027) (0.0065)
Congtant 0.0172 0.0095
(0.0120) (0.0199)

df 230 258 236 258

R 0.1921 0.1448 0.3234 0.1448

N = 265. White corrected standard
The reported standard errors for the GLS estimator are

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.
errors are reported in parentheses for the within estimator.
not corrected for heteroscedasticity.
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Table 87

Estimation Results for Sample Developing Countries

Gross Domestic Product Per Capita with Revenue Decentrdization

Vaiable IV - Within IV - GLS IV - Within IV - GLS
One-Way One-Way One-Way One-Way
Country Country Time Effects | Time Effects
Effects Effects

Revenue Decentrdization -0.0135 -0.0015 -0.0038 -0.0036
(0.0662) (0.0571) (0.0424) (0.0515)

Infant Mortality -0.2079 -0.2010 -0.3979 -0.3461"
(Desths per 1,000 Births) (0.1900) (0.1632) (0.2027) (0.1450)
Inflation -0.1305™ -0.1178" -0.0584 -0.0703
(0.0543) (0.0714) (0.0567) (0.0613)

Gross Domestic Private 0.1955 0.2082" 0.2801" 0.2710™
Investment (Per Capita) (0.1462) (0.1090) (0.0906) (0.0875)
Gross Domestic Public 0.3231" 0.2130° 0.1247 0.1445*
Investment (Per Capita) (0.1394) (0.0995) (0.0966) (0.0795)
Democratic Governance 0.0109™ -0.0092 0.0032 -0.0044
(0.0044) (0.0072) (0.0027) (0.0065)
Congtant 0.0126 0.0093
(0.0192) (0.0199)

df 230 258 236 258

R 0.1870 0.1413 0.3226 0.1413

Note: **, * + denote significance at the 1%, 5%, and 10% level, respectively.

errors are reported in parentheses for the within estimator.

not corrected for heteroscedasticity.
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N = 265. White corrected standard
The reported standard errors for the GLS estimator are
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